
h
I

I
I
I
I
T
I
I
I
I
I
I
I
I
Ip
s

M6005o.oo25T7
A,IcAs EL ToRo
ssrc No. 5090.3

Comprehensive Long-Term Environmental Action Navy (CLEAN) ll
Contract No. N62742-94-D-0048
Contract Task Order No. 0072

FinalWork Plan

Phase l l  Remedial
Investigation
IRP Site 1, Explosive Ordnance Disposal Range
Marine Corps Air Station, El Toro, California

Prepared for:

Department of the Navy
Commander. Southwest Division
Naval Facilities Engineering Command
San Diego, Cali fornia 92132-5190

Prepared by:

Earth Tech. lnc.
700 Bishop Street, Suite 900
Honolulu. Hawaii96813

November 2001



DEPARTMENT OF THE NA\NT
SOUTHWEST DIVISION

NAVAL FACILITIES ENGINEERING COMMAND
1220 PACIFIC HIGHWAY

sAN DIEGO. CA 92132-5190

5090
Ser 06CC.DGl1186
November 1,2001

Ms. Nicole Moutoux
U.S. Environmental Protection Agency
Region lX, (SFD 8-2)
Hazardous Waste Management Division
75 HaMhorne Street
San Francisco, CA 94105-3901

Subject: FINAL WORK PLAN, PHASE ll REMEDIAL INVESTIGATION AND
(2) DRAFT FINAL WORK PLAN, ORDNANCE AND EXPLOSIVES RANGE
EVALUATION, FOR IRP SITE 1, MARINE CORPS AIR STATION
(MCAS) EL TORO

Dear Ms. Moutoux:

Enclosed are revised versions of the subject documents. These documents
incorporate the responses to recent additional comments received from both EPA and
DTSC. The OE Range Evaluation Work Plan will be finalized after the public comment
period. Please contact either Mr. Don Whittaker at (619) 532-0791 or myself at (619)
532-0765 should you have any questions, or need additional information.

DEAN GOULD
Base Realignment and Closure
Environmental Coordinator
By direction of the Commander

Enclosure: 1. FinalWork Plan, Phase ll Remedial Investigation and (2) Draft Final
Work Plan, Ordnance and Explosives Range Evaluation, for IRP Site 1,
MCAS. El Toro

Copy to: (w/encl)
Ms. Triss Chesney, DTSC
Ms. Patricia Hannon, Cal RWQCB, Santa Ana Region
Mr. Greg Hurley, RAB Community Co-Chair
Ms. Marcia Rudolph, RAB Subcommittee Chair
Mr. Wayne Lee, COMCABWEST
Ms. Polin Modanlou, LRA



a
I
-
I

I

v

I
t
I
I
I
I
t
I
I
I
I
I
I
T'
?
1

Final Work Plan
Phase II Remedial Investigation

Site l.-Explosive Ordnance Disposal Range
MCAS El Toro. California

Contract No. N62742-94-D-0048
Contract Task Order No. ffi72

Reviews and Approvals:

Crispin Wanyoike, P.E.
CTO Manager
Earth Tech, Inc.

Date: November27,200l

Date: November 27. 2001

Ken Vinson, P.E.
Program Quality Manager
Earth Tech, Inc.

U.S. Naval Facilities Engineering Service Command
Southwest Division

Narciso Ancog
Quality Assurance Officer

out", trfzT/oI



M600/50.@2577
MCAS EL TORO
ssrc No. 5090.3

PAGE NO. i i

THIS PAGE INTENTIONALLY LEFT BLANK



\

I

M600fi.@2577
ll,tCAS EL TORO
ssrc No. 5090.3

AMENDMENT NO.1
TO THE WORK PLAN

PHASE II REMEDIAL INVESTIGATON IRP SITE,
EXPLOSIVE ORDNANCE DISPOSAL RANGE

DATED 21 NOVEMBER 2OO2

IS ENTERED IN THE DATABASE AND FILED AT
ADMINISTRATIVE RECORD NO. M6OO5O.OO2868

DRAFT FINAL
SAMPLING AND ANALYSIS PLAN

AMENDMENT NO.1 .  PHASE I I
REMEDIAL INVESTIGATON IRP SITE

EXPLOSIVE ORDNANCE DISPOSAL RANGE

DATED 3 MARCH 2OO4

IS ENTERED IN THE DATABASE AND FILED AT
ADMINISTRATIVE RECORD NO. M6OO5O.OO3O51

o



o

M60p/W.@2577
IACAS EL TOR,O
ssrc No. 5090.3

FINAL SAMPLING AND ANALYSIS PLAN
AMENDMENT NO.1 .  PHASE I I

REMEDIAL INVESTIGATON IRP SITE
EXPLOSIVE ORDNANCE DISPOSAL RANGE

DATED 1 DECEMBER 2OO4

IS ENTERED IN THE DATABASE AND FILED AT
ADMINISTRATIVE RECORD NO. M6OO5O.OO321 4

AMENDMENT NO. 2
TO THE WORK PLAN

PHASE II REMEDIAL INVESTIGATION IRP SITE,
EXPLOSIVE ORDNANCE DISPOSAL RANGE

DATED 4 DECEMBER 2OO2

IS ENTERED IN THE DATABASE AND FILED AT
ADMINISTRATIVE RECORD NO. M6OO5O.OO291 O

o



o

,1 60050.00252/
II,ICAS EL TORO
ssrc No. 5090.3

AMENDMENT NO. 3
TO THE WORK PLAN

PHASE II REMEDIAL INVESTIGATION IRP SITE,
EXPLOSIVE ORDNANCE DISPOSAL RANGE

DATE 11 JANUARY 2OO5

IS ENTERED IN THE DATABASE AND FILED AT
ADMINISTRATIVE RECORD NO. M6OO5O.OO322O

o

o



t

I
CONTENTS

SIGNATURE PAGE

ACRONYMS AND ABBREVIATIONS

1. INTRODUCTION

Purpose and Scope of the Work Plan
MCAS El Toro-Description and Background

2. SITE BACKGROIJND AND SETTING

2.1 Location
2.2 Land Use and Natural Resources
2.3 EOD Activities
2.4 Previous Work
2.5 Ongoing and Concurrent Work

2.5.1 Radionuclidelnvestigation
2.5.2 Station-wideRadiological Survey
2.5.3 Proposed Federal Agancy-To-Agency Transfeg
2.5.4 Ordnance Explosives (OE) Rorn3e Eta\uo"tion

2.6 Environmental Setting
2.6.1 Geology
2.6.2 Hydrogeology
2.6.3 Ecology

2.6.3.t Flora
2.6.3.2 Vegetation
2.6.3.3 Wildlife
2.6.3.4 Sensitive Resources

2.7 SiteCharacterization
2.7.I GeophysicalAssessment
2.7.2 Surface Soil (0-1 feet bgs)
2.7.3 Shallow Soil (l-10 feet bgs)
2.7.4 Subsurface Soil (deeper than l0 feet bgs)
2.7.5 Groundwater

3. WORK PLAN APPROACH

3.1 Initial Evaluation
3.1.1 Sources and Release Mechanisms
3.1.2 ExposurePathways
3.1.3 Land Use and Receptors

3.2 Applicable or Relevant and Appropriate Requirements and
To-Be-Considered Criteria

3.3 Data Quality Objectives
3.3.1 ProblemStatements
3.3.2 ProjectDecisions
3.3.3 Decision Inputs
3.3.4 Study Boundaries
3.3.5 Decision Rules
3.3.6 Decision Error Limits
3.3.7 Sampling Design

3.3.7.l  Tier I

1 . 1
1 .2t

t
!
I
J
I

I
I
I
I
I

1- t

1 - l
l -1

2-l

2-l
2-l
2-l
2-2
2-2
2-2
2-7
2-7
2-7
2-7
2-7
2-7
2-8

2-t3
2-t3
2-t4
2-14
2-15
2-t5
2-15
2-r6
2-17
2-t8

3-1

3- l
3-1
3-l
3-2

3-2
3-10
3-10
3-l I
3-1 1
3-13
3-13
3-r7
3-1 8
3-18

I
t,a
I
I/

t



t
3.3.7.2
3.3.7.3

4. FIELD SAMPLING PLAN

Tier 2
Tier 3

3-t9
3-19

4-1

I
C

a
I

l
T
il
I
t
t

t
I
I
I
I
I
I
Iot

4-l
4-1
4-l
4-1
4-2
4-3
4-3
44
44
4-5
4-6
4-6
4-7
4-8
4-9

5-l5 .

4.1 SamplingObjectives
4.2 Field Methods and Procedures

4.2.1 Intrusive Sampling
4.2.2 Tier 1 Data Collection
4.2.3 Tier 2 Data Collection
4.2.4 Tier 3 Data Collection

4.2.4.1 Well Installation and Construction
4.2.4.2 Well Development
4.2.4.3 Groundwater Sampling

4.2.5 Investigafion-DerivedWaste
4.2.6 EquipmentDecontamination
4.2.7 Sample Containers and Preservation
4.2.8 Sample Packaging and Shipment
4.2.9 SampleDocumentation
4.2.10 Quality Control Samples

QUALITY ASSURANCE PROJECT PLAN

5.1 Project Management 5-1
5.1.1 Task Organization 5-l

5.1.1.1 Data Review and Project Planning 5-1
5.1.I.2 Field Activities 5-l
5. 1 . 1 .3 Data Evaluation and Report Preparation 5-2
5.1.1.4 Meetings S-z
5.1.1.5 Purchasing Support S-2
5.1.1.6 Project Management S-z

5.1.2 Project Organization 5-2
5.1.3 Schedule 5-5
5.1.4 Data Quality Objectives 5-5
5.1.5 Documentation and Deliverables 5-5

5.2 Measurement and Data Acquisition 5-6
5.2.1 Field Sampling Quality Assurance Measurements 5-6

5.2.1.1 Trip Blank 5-6
5.2.1.2 Temperature Blank 5-6
5.2.1.3 Field Duplicates 5-9
5.2.1.4 Field Blanks 5-9
5.2.1.5 EquipmentRinsateBlank 5-g

5.2.2 Laboratory Analytical Methods and Requirements S-9
5.2.2.1 Perchlorate 5-9
5.2.2.2 Volatile Organic Compounds S-9
5.2.2.3 Volatile Petroleum Hydrocarbons 5-9
5.2.2.4 Extractable Peholeum Hydrocarbons 5-9
5.2.2.5 Semivolatile Organic Compounds 5-10
5.2.2.6 N-nitrosodimethylamine by High-Resolution

GC/I\{S 5-10
5.2.2.7 Dioxins And Furans 5-10
5.2.2.8 Explosives(NitoaromaticsArlifroamines) 5-10
5.2.2.9 Metals 5-10

I
tv



I
ftv
L
{ll
r r l

I

I
I
t
l
t
I
b
I
I
I
I
I
I
l
f
I

5.2.2.10 General Chemisty
5.2.3 Quality Control Requirements
5.2.4 Calibration and Preventive Maintenance
5.2.5 Acceptance Requirements for Supplies and

Consumables
5.2.6 DataManagement

5.3 Project Quality Assurance Oversight
5.3.1 Field Audits
5.3.2 Laboratory System Audits
5.3.3 Laboratory Performance Review
5.3.4 Performance Evaluation Samples
5.3.5 CorrectiveActions
5.3.6 Reports to Management

5.4 Data Validation and Usability
5.4.1 Desktop Data Review
5.4.2 Data Validation

5.4.2.L Level III Validation
5.4.2.2 Level IV Validation

5.4.3 Data Usability

6, RISK EVALUATION

6.1 Human Health PRE
6.1.1 Screening PRE
6.1.2 Site-Specific PRE

6.2 Ecological PRE
6.2.1 Screening PRE
6.2.2 Site-specific PRE

7. REFERENCES

APPENDIXES

CERCLA Documentation Process and RCRA Facilitv Closure
Comparison

Site I Preliminary Soil Sampling Analytical Results

Laboratory Standard Operating Procedure for Analysis of
Perchlorate

FIGURES

Project Location Map

Site Plan

Geophysical Anomalies Soil Sampling Locations

5-10
5-10
5-21

5-21
5-2t
5-22
542
5-22
5-22
5-23
5-23
5-23
5-23
5-23
5-23
544
544
5-24

6-1

6-l
6-r
6-2
6-9
6-9

6-1 t

7-l

B

C

l -1

2-l

2-2

2-3

24

3-1

3-2

Conceptual Site Model-Illustration

Conceptual Site Model-Potential Exposure Scenarios

1-3

2-3

2-5

2-9

2-tl

3-3

3-5



3-3

34

5- l

5-2

6-1

6-2

6-3

64

6-5

6-6

Simplified Decision Rule Process

Proposed Grid Sampling (Tier 1)

Proj ect Or ganization Chart

Project Schedule

Human Health Screening Preliminary Risk Evaluation Decision Tree
(for all chemicals except lead)

TABLES

Grorurdwater Elevations

Shallow Soil Metals Concentration

Groundwater Perchlorate Concentrations

Site ARARs and TBCs

Target Analyte List and TEFs

Qualitative Analysis of Decision Errors and Tolerances, Site 1

Planned Soil Sampling and Analysis Summary - Tier I

Well Development Monitoring Parameters

Requirements for Soil Sample Preservation, Maximum Holding
Time, and Containers

Requirements for Groundwater Sample Preservation, Maximum
Holding Time, and Containers

Character Identifiers

QC Identifiers

Task Summary

Project Quality Conhol Criteria for Soil Samples

Project Quality Contol Criteria for Groundwater Samples

3-15

3-2r
5-3

5-7

6-3
Human Health Site-Specific Preliminary Risk Evaluation Decision
Tree (for all chemicals except lead) 6-5

Human Health Preliminary Risk Evaluation Decision Tree for Lead 6-7

EighlStep Ecological Risk Assessment Process for Superfund 6-13

Three-tiered Navy Approach to Ecological Risk Assessment 6-15

Tier I Ecological Risk Assessment (Preliminary Risk Evaluation) 6-17

l
I
a
I
I
I
I
I
t
I

1

2-r
2-2

2-3

3- l

3-2

3-3

4-l

4-2

4-3

I
I
t

44

4-5

4-6

5-1

5-2

5-3

2-8

2-t6

2-18

3-9

3- t2

3-18

4-2

44

4-6

4-7

4-9

4-9

5-l

5- l  1

5-15

vl



t
I I

I-

l
1r1-

I

lr
I
t,
l
I
;

b

%R
oC

ttddL
pdke
pelL
pmho
2,3,7,8,:ICDD
Air SWAT
ARAR
ASTM
BCT
BERA
bgs
BNI
BRAC
Cal-EPA
ccR
CECOS

CERCLA
CFR
CLEAN
CLP
COC
COPCs
COPECS
cRwQcB
CSM
CSS
CTO
DAF
DHS
DON
DOT
DQO
DTSC
Earth Tech
EBS
ECR
EDD
ELAP
EM
EOD
EPA
EPC
ERAGS
EWI
FFA
FOST
FS

ACRONYMS AND ABBREVIATIONS

percentrecovery
degrees Celsius
micrograms per deciliter
micrograms per kilogram
micrograms per liter
micro ohms
2,3,7,8 -tetrachlorodibenzodioxin
air quality solid waste assessment test
applicable or relevant and appropriate requirement
American Society of Testing and Materials
BRAC Cleanup Team
baseline ecological risk assessment
below ground surface
Bechtel National,Inc.
Base Realignment and Closure
California Environmental Protection Agency
California Code of Regulations
Civil Engineer Corps Officer's School
(Naval School Environmental Training Division)
Comprehensive Environmental Response, Compansation, and Liability Ac
Code of Federal Regulations
Comprehensive Long-Term Environmental Action Navy
Contract Laboratory Program
chain of custody
chemicals of potential concem
chemicals of potential ecological concem
California Regional Water Quality Control Board
conceptual site model
coastal sage scrub
contract task order
dilution attenuation factor
(California) Department of Health Services
Department of the Navy
Department of Transportation
data quality objective
Department of Toxic Substances Control
Earth Tech, Inc.
environmental baseline survey
excess cancer risk
electronic data deliverable
Environmental Laboratory Accreditation Program
electromagnetic
explosive ordnance disposal
Environmental Protection Agency
exposure point concentrations
Ecological Risk Assessment Guidance for Superfund
environmental work instructions
Federal Facilities Agreement
finding of suitability to transfer
feasibility study

t
I
t
I
I
t
I
P
t vll



Acronyms and Abbreviations

FS smoke
GCA4S
GPR
H2S04
HCI
HI
HNO3
HpCDD
HpCDF
HRGCMS
HSP
HxCDD
HxCDF
ICP
ID
IDW
IRCDQM
IRIS
IRP
JEG
L
LCS
MCAS
MCL
mg/kg
mglL
ml
rnm
MS
MSA
MSD
MSL
mV
n.a.
NCP
NDMA
NEDTS
NEESA
NFESC
ng/kg
nglL
NPL
NTP
OCDD
OCDF
OE
OSWER
PACDW
PAL
PCBs
pCi/L

sulfur-trioxide chlorosulfonic acid
gas chromatography/mass spectromety
ground penetrating radar
sulfuric acid
hydrochloric acid
hazard index
nitic acid
heptachlorodibenzodi oxin
heptachlorodibenzofuran
high-resolution gas cluomatography/mass specfometry
health and safety plan
hexachlorodibenzodioxin
hexachlorodibenzofi ran
inductively coupled plasma
identification
investigation-derived waste
Installation Restoration Chemical Data Quality Manual
Integrated Risk Information System
Installation Restoration Program
Jacobs Engineering Group, Inc.
liter
laboratory control sample
Marine Corps Air Station
maximum contaminant level
milligrams per kilogram
milligrams per liter
milliliter
millimeter
matrix spike
master services agreement
matrix spike duplicate
mean sea level
millivolt
not applicable
National Oil and Hazardous Substances Pollution Contingency Plan
N-nitrosodimethylamine
Naval Environmental Data Transfer System
Naval Energy and Environmental Support Activity
Naval Facilities Engineering Service Center
nanograms per kilogram
nanograms per liter
National Priorities List
National Toxicology Program
octachlorodibenzodioxin
octachlorodibenzofi ran
Ordnance Explosives
Office of Solid Waste and Emergency Response
Pacific Division, Naval Facilities Engineering Command
provisional action level
polychlorinated biphenyls
picoCuries per liter

i I

d-rlt
I J

I

t
I
'l
r
I
t
a
I
I
I
il
I
t
t
t

v[l



Acronyms and Abbreviations;

a,
J
rr
J
I
I
I
I
I

PE
PeCDD
PeCDF
ps/kg
pH
PPE
ppm
PRE
PRG
PVC
QA
QAO
QAPP
Qc
R3M
RA
RAB
RAGS
RCRA
RI
RI/FS
RME
RPD
RPM
SAP
SARA
SMDP
SOP
sow
SRA
SSL
SVOC
SWAT
SWDIV
TAL
TBC
TCDD
TCDF
TDS
TEF
TEQ
TFH
TPH
TPH(e)
TPH(v)
TRPH
U.S.
UCL
USACOE
USC
USFWS

performance evaluation
pentachlorodibenzodi oxin
pentachlorodibenzofu ran
picograms per kilogram
negative log ofthe hydrogen ion concentration
personal protective equipment
parts per million
preliminary risk evaluation
preliminary remediation goal
polyvrnyl chloride
quality assurance
quality assurance offi cer
quality assurance project plan
quality control
range rule risk methodology
risk assessment
Restoration Advisory Board
Risk Assessment Guidance for Superfund
Resource Conservation and Recovery Act
remedial investigation
remedial investigation/feasibility study
reasonable maximum exposure
relative percentage of difference
remedial project manager
sampling and analysis plan
Superfund Amendments and Reauthorization Act
scientific management decision point
standard operating procedwe
statement of work
screening risk assessment
soil screening level
semivolatile organic compound
solid waste assessment test
Southwest Division, Naval Facilities Engineering Command
target analyte list
to be considered
tetachlorodibenzodioxin
tetrachl orodibenzofrran
total dissolved solids
toxicity equivalency factor
toxicity equivalent quotient
total fuel hydrocarbons
total petroleum hydrocarbons
total peholeum hydrocarbons (extractable)
total peholeum hydrocarbons (volatile)
total recoverable petroleum hydrocarbons
United States
upper confidence limit
United States Army Corps of Engineers
United States Code
United States Fish and Wildlife Service

I
!

I
I
1



Acronyms and Abbreviations I
, t
l r
I .-

t
I
I
t
I
I
t
a
l
I
I
I
I
't
I
1
t

USMC
UXO
voc
wHo

United States Marine Corps
unexploded ordnance
volatile organic compound
World Health Organization



I
t
.---l

l-
)

t
I

November 2001 Final Work Plan, Phase ll Rl, IRP Site 1 lntroduction

,1. INTRODUCTION

This work plan details the objectives and procedures to conduct a phase II remedial investigation
(RD at Installation Restoration Program (IRP) Site l, the Explosive Ordnance Disposal (EOD)
Range, at the Marine Corps Air Station (MCAS), El Toro, California.

This project was authorized by the United States (U.S.) Nurry, Pacific Division, Naval Facilities
Engineering Command (PACDIV) under contract task order (CTO) no.0072 of the Comprehensive
Long-Term Environmental Action Navy (CLEAN) II program, contract number N62742-94-D-0048.

1.1 PuRpose AND ScopE oFTHE Wonx Purl

The purpose of this phase II RI work plan is to firther identifu and characterizn the potential impact
to human health and the environment as a result of past operations at Site 1, such as EOD training
which also included the destruction of unserviceable ammunition.

The work plan complies with the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) in Title 40 of the Code of Federal Regulations (CFR), Part 300, and the
California Health and Safety Code, Section 6.8.

The scope of this phase II RI work plan is to collect data to clnracterize site conditions; document
the nature of the waste; assess risk to human health and the environment; and conduct treatability
testing as necessary to evaluate the potential performance and cost of treatment technologies that are
being considered. This information will be used to evaluate appropriate response actions to support
the decision-making process for ftrther course of action in conjunction with the reuse options.

This work plan addresses, where applicable to the EOD Range, the State of California (California
Code of Regulations [CCR] Title 22 and the Health and Safety Code) requirements for the closure
and post-closure of a hazardous waste facility. The State of California maintains that the United
States Marine Corps' (USMC) explosive ordnance activities at the EOD Range included
unauthorized operation of an open burning/open detonation hazardous waste teatment unit. The
USMC maintains that munitions were used at the EOD Range for their intended purpose, including
the training of military personnel and explosives and emergency response specialists and that such
training is neither waste treatment nor disposal. This document treats the State's facility closure plan
and post-closure plan requirements to be relevant and appropriate for the sole purpose of facilitating
a settlement of the EOD Range matter. This document does not constitute any modification to the
USMC's position. Consistent with the with the intent of a proposed settlement intent, a table
comparing the State of California closure requirements (for a conventional heatment and storage
facility) and the CERCLA process is presented in Appendix A. hr addition, a cross reference table
based on the California's Department of Toxic Substances Control's (DTSC) Treatment and Storage
Facility Closure Plan checklist, has also been included in Appendix A to provide a roadmap of where
the speoific closure requirements, if applicable, will be addressed in the CERCLA process.

This work plan presents the elements of the quality assurance project plan as recommended in the
Environmental Protection Agency (EPA) document Requirements for Quality Assurance Project
Plansfor Environmental Data Operations, QA/R-5 (EPA 1997a).

1.2 MCAS EI-Tono.DESCRIPTIoN AND BAcKGRoUND

MCAS El Toro is located in a semi-urban, agricultural area of southern Califomia, approximately
8 miles south of Santa Ana and 12 miles northeast of Laguna Beach (Figure l-1). MCAS El Toro
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November 2001 FinalWork Plan, Phase ll Rl, IRP Site I lntroduction

covers approximately 4,738 acres. Land use around the MCAS includes commercial, light industrial,
and residential. MCAS El Toro closed on 2 July 1999, as part of the Base Realignment and Closure
(BRAC) Act.

hitial work conducted by the Department of the Navy (DON) at MCAS El Toro included an initial
assessment study during 1985 (NEESA 1986).

MCAS El Toro was added to the National Priorities List (NPL) of the Superfund Program on
15 February 1990, due to volatile organic compounds (VOCs) contamination at the MCAS boundary
and in the agricultural wells west of MCAS. A Federal Facilities Agreement (FFA) was signed by
the Marine Corps/DON in October 1990 with the EPA Regron D(, California Department of Health
Services (DHS) (part of which is currently DTSC), and the California Regional Water Quality
Control Board, Santa Ana Region (CRWQCB).

In March 1993, MCAS El Toro was placed on the list of military facilities scheduled for closure
under the BRAC Act. A BRAC Cleanup Team (BCT) including representatives from Southwest
Division Naval Facilities Engineering Command (SWDIV), EPA, DTSC, and CRWQCB was
formed to oversee implementation of the FFA.

Implementation of the FFA at MCAS El Toro included the following investigations and studies: Air
Quality Solid Waste Assessment Test (Air SWAT), phase I R[, phase II RI, and a feasibility study
(FS). Groundwater sampling is conducted station-wide on a routine basis by the Navy.
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November 20a1 FinalWork Plan, Phase ll Rl, tRP Site I Site Background and Setting

2. SITE BACKGROUND AND SETTING

2.1 Locenox
IRP Site 1 is located in the northeast portion of MCAS El Toro in the foothills of the Santa Ana
Mountains (see Figure 2-1). Site 1 is situated within a tributary canyon of Borrego Canyon Wash at
elevations ranging from approximately 610 to 760 feet above mean sea level (MSL). Site I includes
the Northern EOD Range (approximately 737,250 square feet) and the Southem EOD Range
(approximately 721,600 square feet) (BM 1995a).

A bermed retention pond is present in the northern portion of the site. Seasonal accumulations of
rainwater were reported to have been observed in the retention pond. However, no ponding or
accumulation contributing to surface water flow was observed (June 1999 to present) by Earth Tech.
The site has been chanctenzed by fairly rapid groundwater recharge in response to storm events
(JEG 1993a).

2.2 LAND Useano Nerunlu Resounces
A great portion of the land immediately surrounding MCAS El Toro and including areas adjacent to
Site I has been used for nursery and agricultural activities. Continued urbanization, however, has
brought housing developments about one-half mile to the northeast of Site 1. The land located
further north and northeast of the site near the foothills of the Santa Ana Mountains remains
essentially undeveloped. Areas located to the south, southeast, and southwest have been developed
for commercial, light industrial, and residential uses.

According to the Santa Ana Region Basin Plan (CRWQCB 1995), the groundwater beneath MCAS
El Toro has potential beneficial uses for a municipal water supply, agricultural and are industrial
supplies, and industrial process supply. Groundwater in the vicinity of MCAS El Toro is mostly used
for irrigation of agricultural and greenbelt areas (i.e., parkways and parks). Potable water in the area
is imported from various sources, and the remainder comes from local resources, including
groundwater. The nearest municipal wells used as drinking water sources are located in the City of
Tustin near the junction of Walnut Avenue and Red Hill Avenue and the City of Santa Ana near the
junction of Grant Avenue and Walnut Avenue (BM 1995a).

2.3 EOD Acnvlnes
Training for EOD and detonation of munitions has been conducted at Site I since 1952 (BNI 1,995a).
Use of the EOD Range has been discontinued with the closure of MCAS El Toro on2 Jfiy 1999.

The majority of recent military EOD training took place at the Northern EOD Range, and EOD
training by the Orange County Sheriff Department and federal agencies took place at the Southem
EOD Range (BNI 1995a). Several demolition pits, a range building, and a former observation bunker
constructed from metal ammunition cans were reported to be present. Many of these metal cans were
reported to be frlled with the burned residue of disposed munitions such as cartridge-actuated devices
and 20 millimeter (mm) ammunition (USACOE 1 998).

Military ordnance that was used at the site includes hand grenades, land mines, cluster bombs, smoke
bombs, and rocket warheads. Civilian and commercial explosives, such as dynamite, and plastic and
gelatinous explosives have been used at the EOD Range. Munitions were detonated in trenches and
pits, which were continually filled with soil and then reexcavated. ln 1982, approximately 2,000
gallons of sulfur trioxide chlorosulfonic acid (FS smoke) were reportedly bumed in henches located
in the northern portion of the site. An estimated 300,000 gallons of petroleum fuels were burned
during disposal from 1952 through 1993 (JEG 1993a).
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In addition, there are unconfirmed reports that lowlevel radioactive material was disposed at the site
(NEESA 1986). Perchlorate was identified as a potential contaminant of concern at Site I due to its
use in explosives and solid rocket propellants.

2.4 PnevrousWonx
Phase I RI. Previous investigations at Site I include a geophysical survey (JEG 1991) and a Phase I
RI (JEG 1993a). Four surface soil samples were collected, and three groundwater monitoring wells
(01_DGMW57, 01_DGMW58, and 18 BGMW24) were installed in and around Site 1 during the
Phase I RI (Figure 2-1).

Phase II RI Work Plan. The Phase II N/FS Work Plan (JEG 1993b) for the IRP sites, including the
results of the data quality objectives (DQO) process was prepared by JEG for MCAS El Toro in
1993. No further investigation for Site I was required during the Phase tr RI for MCAS El Toro,
because the limited Phase I investigation results indicated no human health or ecological risk.
However, since the Phase I sampling at Site I did not assess the areas used for active EOD training,
further investigation following the discontinuation of EOD training was recommended.

An updated Phase II N Work Plan and associated plans were prepared in 1995 (BNI 1995a). A
three-tiered approach was proposed to investigate shallow and deeper subsurface soils and
groundwater. Due to continued operation of the EOD Range, the soil investigation was deferred until
cessation of EOD activities. However, three groundwater monitoring wells (01_MW101,
01_MWl02, and 01_MW201) were installed at Site 1 during May 1996, as part of the Phase II RI
(Figure 2-1).

Risk Assessment Work Plan. A Final Risk Assessment Work PIan (BNI 1995b) was prepared for
MCAS El Toro. The plan presented the methods and procedures that were to be used to assess risks
to human health and ecological receptors. Objectives, regulatory requirements, and procedures to be
followed in the risk assessment process were also included.

Evaluation of Perchlorate in Groundwater at MCAS El Toro. A station-wide evaluation (which
included Site l) for the presence of perchlorate in the groundwater was conducted during 1998. This
investigation was performed as part of the routine groundwater monitoring that is being conducted
station-wide by the Navy. In October 1998, existing groundwater wells at Site I were sampled and
analyzed for perchlorate. The results of the investigation were presented in the Draft Evaluation of
Perchlorate in Groundwarer (BM 1999b).

Perchlorate Verification at Site 1. A perchlorate verification study was conducted at Site I during
1999 (Earth Tech 2000). Six groundwater monitoring wells (01_MW202,01_MiN203,01_l\^/2A4,
01-MW205, 01-MW206, and 01_ivIW207) were installed and sampled for perchlorate (Figure 2-l).
During this investigation, a geophysical survey was also performed at Site 1 to locate buried debris.
In addition, surface and shallow (up to 5 feet below ground surface [bgs]) soil samples were
collected to assess selected geophysical anomaly areas (Figure 2-2) as part of a limited soil
investigation to identiff areas acceptable for transfer (Appendix B to this document).

2.5 ONGoINGAND CoNcuRRENTWonx

2.5.1 Radionuclide Investigation

A station-wide radionuclide evaluation, including Site 1, is currently being conducted at MCAS
El Toro (Earth Tech 2001a). This radionuclide evaluation will provide more definitive data on the
origin of radioisotopes detected in groundwater at various sitis on the station, including Site l.
Conclusions and recommendations of this evaluation pertaining to Site 1 will be incorporated into
the R[, as appropriate.
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2.5.2 Station-wide Radiological Survey

The entire station is currently being surveyed for radioactive materials, using mobile and hand-held
survey equipment (Weston 2000). Conclusions and recommendations of this evaluation pertaining to
Site I will be incorporated into the R[, as appropriate.

2.5.3 Proposed Federal Agency-To-Agency Transfer

The Navy is considering that Site 1 will continue to be used for EOD training activities by a federal
agency. In that event, a federal agency-to-agency property transfer may occur prior to the completion
of the CERCLA process for Site 1. The properly transfer will be preceded by an environmental
baseline survey (EBS), the results of which will be used to prepare a finding of suitability to transfer
(FOSr).

2.5.4 Ordnance Explosive Range Evaluation

Site I is currently being evaluated by the range rule risk methodology (R3M). As part of this
evaluation, an Ordnance Explosives (OE) Range Evaluation Work Plan and an addendum to the
phase II RI health and safety plan (HSP) are being developed. The OE will address the investigation
and handling of OE items encountered including potential unexploded ordnance (tlXO) that may be
present at Site 1. Field activities for this phase [I RI and the OE evaluation will be conducted
concurrently; UXO encountered during fieldwork for the phase II RI will be handled in accordance
with the OE work plan and the addendum to the HSP.

2.6 ENVIRONMENTALSETTING

2.6.1 Geology

Subsurface lithology at Site I consists of unconsolidated sand, silt, and clay overlying sandstone and
siltstone bedrock. The conceptual site geology is provided on Figure 2-3. The locations of sections
A-A'and B-B' are shown on Figure 2-1. A fault is present in the southwestern portion of the site
(Figure 2-l) between the locations of 01_DGMW57 and 01_DGMW58 (California Division of
Mines and Geology 1974). The fault depth and angle are unknown. Apparent relative movement was
upward northeast of the fault and downward southwest of the fault. The thickness of the
unconsolidated sand, silt, and clay increases toward the southwest, most notably on the southwestern
side of the fault. Depth to bedrock is approximately 5 feet at 01MW10l and 01MW102,17 feet at
01MW201, 20 feet at 01_DGMW58, and 70 feet at 01_DGMW57. Site 1 is surrounded by ridges of
sandstone bedrock except for the southem boundary where the drainage converges with a tributary of
Borrego Canyon Wash (Earth Tech 2000).

2.6.2 Hydrogeology

The EOD Range is within a tributary canyon to Borrego Canyon Wash. The site lies within the
kvine Subbasin, which is located southeast and adjacent to the Main Orange County Groundwater
Basin. The kvine Subbasin has been divided into a forebay area and a pressure area. The forebay
area lies along the margin of the Basin where relatively shallow and coarse-grained sediments
overlie semiconsolidated rock. The forebay area encompasses most of the base @rown and Caldwell
1986). Recharge to the regional system takes place in the forebay area, primarily along washes such
as the Borrego Canyon Wash that exit the Santa Ana Mountains. The pressure area lies in the central
portion of the basin where productive aquifers are present mainly in deeper zones (BM 1995a).

Groundwater in the shallow aquifer beneath Site 1 generally flows toward the south-southwest,
consistent with site topography. Based on groundwater elevations measured in December 1999 and
listed in Table 2-1, depth to groundwater ranges from approximately 20 feet at 0l_MW202 to 105
feet bgs at 01_MW102. As indicated by the groundwater elevafion contours shown on Figure 24,
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the groundwater gradient is generally towards the south-southwest with a hydraulic gradient ranging
from approximately 0.03 feet per foot at the Southern EOD Range to 0.07 feet per foot at the
Northern EOD Range, for an average gradient of 0.05 feet per foot. At the northernmost boundary of
Site 1, groundwater appears to have a gradient component towards the west.

The curent monitoring well network as shown on Figure 24, was designed to allow coverage of
groundwater conditions beneath Site 1. This design is consistent udth the inferred groundwater
gradient direction along the longitudinal axis of Site 1, and includes two upgradient wells
(01_IvIW102 and 01_MWl01), three downgradient wells (01_MW207, 01_DGMW57, and
01_DGMW58), and a total of six wells (01_MW201 through 0l_MW206) along the main
groturdwater flow path. Additionally, monitoring well 18 BGMW24 was installed approximately
700 feet from the site boundary in association with R[ activities for Site 18 (regional VOCs
grotmdwater investigation for on and off the Station). This well is also used to evaluate contaminant
migration, if any, downgradient from Site L Monitoring wells 01_MW102, 01_MW20l,
0l_MW202, 01_MW204, 0l_MW205, 01-MW206, and 01_MW207 are screened across the
potentiometric surface; 01_lvtw10l, 01_MW203, 01_DGMW57, 0I_DGMW58, and 18BGMW24
are screened below the potentiometric surface. Based on data gathered from these wells, groundwater
flows through the bedrock and the fault does not appear to serve as a flow barrier. Groundwater
elevations measured in February 2001 are listed in Table 2-1, and a groundwater contour map is
provided on Figure 24 (EarthTech 2000).

Table 2-1 : Groundwater Elevations

Depth to Water i Elevation (O2lO1],
(feet below top i (feet above mean

Using an average hydraulic gradient of 0.050 feet per foot, a hydraulic conductivity value of 1.2 feet
per day (JEG 1993b), and an assumed effective porosity value of 0.20, the calculated average
groundwater linear velocity in the shallow aquifer at Site I is 0.30 foot per day.

2.6.3 Ecology

A habitat assessment was conducted at Site I on 20 December 2000. The preliminary results were
used to characteize the habitat and identifu potentially presence of impacted species, including any
considered sensitive.

2-8
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2.6.3.1 FLoRA

Sixty-eight plant species were observed, 27 of which (40 percent) are exotic or non-native species. It
is expected that native and exotic species are underestimated by this survey because it was conducted
during winter (December 2000). All of the species observed were typical for the southern California
habitats present on site.

2.6.3.2 VEGETATT)N

The dominant vegetation types at Site I consist of non-native grassland coastal sage scrub (CSS), and
toyon-sumac chaparral. There are also small areas of mulefat scrub, southern willow scrub, disturbed
wetland, and ornamental plantings. The grassland is the most abundant vegetation type on site. It is
composed of a variety of annual species including wild oat (Avena sp.), brome species (Bromus sp.),
and mustard (Brassica sp.). There are also several native species scattered throughout this habitat type
including annual burweed (Ambrosia acanthicarpa) and telegraph weed (Heterotheca grandiJlora).
The structure of the grassland appears to be related to how long since it was disturbed. In the areas
where it has been recently disturbed by cultivation (e.g., along the fire breaks), the vegetation cover is
sparse. In areas where there is no evidence ofrecent disturbance there is a dense thatch of annual
grasses. Isolated shrubs, such as lemonadeberry (Rhus integrifolia) and deerweed (Lotus scoparius)
also occur in the grassland. There are approximately 57 acres of non-native grassland on Site 1.

CSS occurs in patches on the slopes in the northern part of the property. It is typically dominated by
California sagebrush (Artemisia californica), Califomia encelia (Encelia califurnica), and California
buckwheat (Eriogonum fasciculatun). Other corrmon elements of this habitat type are pricHy pear
(Opuntia littoralis), black sage (Salvia mellifera), and goldenbush(Isocoma menziesii). The stucture
and composition of this habitat also appears to be a function of how long since it was disturbed. In
some locations such as the west-facing slope above the main valley, the valley contains more
succulents (e.g., pricHy pear) than the other stands of sage scrub. The number and cover of annual
species observed were limited, however, partly because of the dense canopy in some stands and partly
due to the timing of the survey. There are approximately 9.74 acres of sage scrub on Site 1.

Toyon-sumac chaparral occurs primarily on the east-facing slopes above the main valley. On site, it is
dominated by lemonadeberry. Subdominant elements of this vegetation type include toyon
(Heteromeles arbutifolia) and laural sumac (Malosma laurina), and other CSS elements. It is a
relatively tall (up to eight feet) and dense vegetation type and does not appear to have been disturbed
or burned in recent times. There are approximately 2.63 acres of chaparral on Site 1.

Mulefat scrub is dominated by its namesake (Baccharis salicifulia) and occurs in two locations. One
is in the vicinity of the bermed retention pond in the northern portion of the site. The other is along a
flat graded section of a hillside, north of the main valley. This latter stand also supports an understory
of exotic grasses. Mulefat scrub on Site 1 ranges up to 8 feet tall and covers an area of approximately
0.03 of an acre.

Southern willow scrub stands consist of a few individuals of black willow (Salix gooddingii) up to 25
feet tall. There is approximately 0.01 of an acre of southern willow scrub on Site l.

Disturbed wetland occurs in the bottom of the bermed retention pond (perhaps a previous stockpond).
It consists of a sparse cover of a variety of weedy and wetland species including mulefat, black
willow, mustard, tocalote (Centauria melitensis), and soft chess (Bromus hordeaceas). There is
approximately 0.29 of and acre of disturbed wetland on Site 1.

The berm, which is partly responsible for the creation of the above basin, is planted with fan palms
(Washingtonia robusta) and pines (Pinus sp.). These are mature specimens with an understory of CSS
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and annual grassland species. There is approximately 0.18 of an acre of ornamental plantings on
Site 1.

Developed areas ilre represented by small structures and total 0.05 of an acre on Site 1.

2.6.3.3 W\LDL\FE

A total of I reptile, I amphibian,36 avian, and six mammalian species were documented on the site.
A complete listing of those species documented will be provided in the RI report. The limited number
of reptiles and amphibians reflects a single midwinter survey.

2. 6.3.4 SErusrzye ResouRcEs

Flora. No sensitive plant species were observed dwing this survey.

Vegetation. CSS is considered a sensitive vegetation type by several resource agencies because it
supports a number of state and federally endangered, threatened, and rare vascular plants as well as
several bird and reptile species that are federally listed or are candidate species for federal listing.

Wetland resources are also considered sensitive because of their scarcity in semi-arid southern
California, their value to wildlife, and recent loss of this habitat from urbanization, agriculture, and
flood control projects. The mulefat and southem willow scrubs and disturbed wetland are considered
sensitive wetland habitats. Mulefat scrub is only considered sensitive where it occurs in a wetland
landscape position (i.e., along drainages and not on level pads). There are very limited areas of these
habitats on site, which limit their significance.

Potential Wetlands and Waters of the United States. The disturbed wetland and portions of the
mulefat scrub and southern willow scrub may be subject to regulation under the Clean Water Act, as
administered by the USACOE. Portions of the mulefat scrub and southern willow scrub may not be
jurisdictional because they no longer occur in areas subject to wetland hydrology. All areas of these
habitats would be delineated during the RI, following United States Army Corps of Engineers
(USACOE) methods to determine their jurisdictional status.

Wildlife. Special status species include those listed by state and federal agencies (CDFG 1994;
USFWS 1989, 1990, 1992, 1993) as endangered, threatened, rare, or of special concem. They also
include species listed by Everett (1979).

Previous dry and wet sampling that was conducted during 1996 in the bermed retention pond revealed
the presence of the Riverside fairy shrimp (Streptocephalus woottoni), which is a federally threatened
species (KEA 1998). The presence of this species confers a high degree of sensitivity on this basin
and its watershed.

During the generalized biological survey that was conducted during December 2000, the entire Site 1
was covered by foot using meandering transects. Each habitat type was examined for sign (i.e., tracks
and scat) and regular five-minute stops were made to look and listen for birds and other wildlife. All
observed species, either listed or considered sensitive, were noted.

Four coastal Califomia gnatcatcher s (Polioptila califurnica californica), which are a federally
threatened species were documented on site. They consisted of one pair and two separate individuals
ofunknown gender.

Three individual cactus wren (Campylorhynchus brunneicapillus) were documented in a cactus patch
within CSS in the northwestern quadrant of the site. This bird is a federally regionally sensitive species.
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One non-vocalizing grasshopper sparrow (Ammodramus savannarum) was documented in non-native
grassland in the north-central portion of the site.

Two southern California rufous-crowned sparrow (Aimophila ruficeps canescens) were dooumented in
CSS in the north-central portion of the site (federally regionally sensitive).

Evidence (scat or feces) of San Diego black+ailed jackrabbit (Lepus californicus bennettii\ was found
in non-native grassland in the western portion of site between two patches of CSS.

2.7 SmeCnanAcrERrzATroN

2.7.1 GeophysicalAssessment

The geophysical survey conducted at Site I in 1991 involved ground-penehating radar (GPR) and
electromagnetic (EM) techniques. The EM survey provided useful information on the location of
historic operations (i.e., trenches, craters) and buried metallic objects (i.e., drums, vehicles) @M
1995a). The GPR survey did not provide responses to indicate the presence of buried wastes. A large
portion of the EOD Range was not investigated during this survey (JEG 1991).

As part of the perchlorate investigation and a LIXO clearance/avoidance exercise, a second
geophysical survey was conducted during October and November 1999. This survey revealed
numerous anomalies throughout the northern half of the range including a large anomaly at the
northeast portion of the site. At this location, surface accumulation of large metallic debris was
relocated using a bulldozer to survey the subsurface. Various anomalies detected throughout Site 1
appear linear in alignment, suggesting locations of former trenches (Figure 2-2) (EarthTech 2000).

2.7.2 Surface Soil (0-1 feet bgs)

Phase I RI. Four surface soil samples (01_GNl tluough 01_GN3, 01_UGS) were collected during
the Phase I RI at depths up to 6inchesbgs at locations shown on Figure 2-1. Three samples were
collected at random within the EOD Range, and one was collected upgradient of the site. All samples
were analyzed for VOCs, semivolatile organic compounds (SVOCs), total recoverable petroleum
hydrocarbons (TRPH), total fuel hydrocarbons (TFH), target analyte list (TAL) metals, general
chemistry, dioxins, and furans. It was reported in the Phase II N/FS Draft Work PIan (IEG 1993b)
that none of the analytes exceeded applicable human health or ecological criteria. T\e Phase I N
report (JEG 1993a) stated that low levels of fuel hydrocarbons were detected (TFH-gasoline and
TFH-diesel), as well as low concentrations of VOCs (carbon tetrachloride and toluene); SVOCs,
pesticides, PCBs, dioxins, and furans were not detected. All concentrations are below current
applicable EPA Region D( residential preliminary remediation goals (PRGs) (EPA 2000). The
summary of analytical results is provided below. The less-than symbol (<) before values indicates that
the chemical was not evidenced atthat detection limit.

1. VOCs: toluene (<10 to 6 micrograms per kilogram [pglkg]) and carbon tetrachloride
(<10 to 2 pe/kg.

2. General chemistry: ammonia-N (5.94 to 9.75 milligrams per kilogram [mglkg]); nitrate-N (0.65 to
1.53 mg&g); and, total Kjeldahl nifrogen (359 to 874mglkg).

3. Fuel and petroleum hydrocarbons: TFH-gasoline (<0.05 to 0.22 mg/kg); TFH-diesel (19.4 to 61.6
mg/kg); and TRPH (<20 to La7 mgkg).

4. Metals: 16 of 23 TAL metals (aluminum, barium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, mercury, potassium, selenium, sodium, vanadium, and zinc were
detected at concentrations below the background sample).
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Perchlorate Verification Study. Three surface samples (SS-01, SS-02, and SS-03; locations shown
on Figure 2-2), werc collected at topographic depressions to evaluate the presence of contaminants
due to deposition via surface runoff. Perchlorate was detected in SS-02 at a concenfration of
320 pgn<g. The samples were also analyzed for total pefioleum hydrocarbons (TPH) as motor oil,
diesel, and gasoline as a rough indicator of the possible presence of other contaminants (fuels being
commonly used in EOD activities to detonate or burn the munitions). Detected concentrations of TPH
as motor oil ranged from 15 to 59 mglkg and detected concentrations of TPH as diesel ranged from 2
to 27 mgkg. TPH as gasoline was not reported above laboratory detection limits. Appendix B
contains the summary of analytical results for soil samples.

2.7.3 Shallow Soil ('l-10 feet bgs)

Perchlorate Verification Study. Soil samples were collected at anomaly locations identified by the
geophysical survey. Twenty-eight samples (HA-01 through HA-014, lft and 5ft) were collected using
a hand auger at 14 locations (2 per location) from depths of approximately 1.5 feet to 4.5 feet bgs.
The sample locations are shown on Figure 2-2. All samples were analyzed for perchlorate, TPH
(motor oil, diesel, and gasoline ranges), and VOCs. Nine samples were analyz,ed for general
chemistry (pH and nitrate as nitrogen), metals, SVOCs, and explosives. Four samples were analyzed
for dioxins/furans. The detected concentrations did not exceed the applicable residential PRGs for any
of the analytes.

Appendix B provides a surnmary of analytical results. A summary of the analytical results for
analytes that were detected above the respective reporting limits is provided below.

1. Perchlorate: Detectable concenfrations were found in 3 of the 28 samples (29 Vglkgin HA07 at a
depth of 4 feet;110 pglkg in HA08 at a depth of 1.5 feet; and 2t0 ltgkg in HA08 at a depth of
3.5 feet).
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SVOCs: Di-N-butyl phthalate (971 1tgfi<g in HA09 at a depth of 4 feet bgs).

General chemisby: nitrate-N (<220 to 2,700 mglkg), maximum concentation at HA04 and HA09;
and, pH (6.54 in HAl4 at 4 feet bgs to 8.97 in HA06 at 4.5 feet bgs).

Dioxins and Furans: Toxicity equivalency quotient (TEQ) values of 0.57, 1.07,2.3, and 0.65
nanograrns per kilograms (nglkg-parts per trillion, dry weight) were calculated for samples HAO1,
HA09, HA09 (duplieate), and HA14 respectively. The TEQ values were calculated from the
toxicity equivalency factors (TEFs) (\44IO L997) for the individual compounds. In accordance
with standard practice for risk assessment, a concentration equal to one-half the reported detection
limit was used for compounds reported below detection limits to calculate the TEQs. All four
samples were reported with TEQ values below the PRG forresidential and industrial soil (3.9 and
27 mgll<g, respectively).

Metals: A summary of metals concentration in shallow soil is provided inTable}-2.

Table2-2: Shallow Soil Metals Concentration

! Concentration

0.7 to 1.1

30.'t to 54.1
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Table 2-2: Shallow Soil Metals Concentration

2,190 to 4,730 i

430 to 769 i HA04 at 3.5*--.i*--------
1.4 to 1.8 I HA06 at 4.5

All resulb below reporting limifs

66.5 to 149
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0.53 to 10.6

Nofes:
mg/kg = milligrams per kilogram; bgs = below ground surface; HA = hand-auger sample identification

Soil samples were also collected from the monitoring well boreholes. Six samples collected at depths
of 5 feet and 10 feet bgs were analyzed for perchlorate: no detectable concentrations were present.

2.7.4 Subsurface Soil (deeper than 10 feet bgs)

Phase I RI. Soil samples were collected from the monitoring well boreholes 01_DGivtW57 and
0I-DGMW58. Two samples from depths of 40 and 30 feet bgs were analyzed for VOCs, SVOCs,
TRPH, TFH, TAL metals, general chemistry, dioxins, and furans. All analytes except metals were
reported with concentrations below detection limits, with the exception of 2-butanone
(2and4me/ke).Because boreholes 01_DGMW57 and 0I_DGMW58 were originally outside the
boundaries of Site 1, there was no comparison of the results to applicable human health or ecological
criteria in the Phase II N/FS Draft Work Plan (IEG 1993b). However, the Phase /R/report (JEG
1993a) stated that no organic chemicals (except minor concentrations of VOCs) were detected in the
subsurface samples collected from boreholes 01_DGMW57 and 01_DGMW58. A comparison to
current applicable EPA Region D( residential PRGs (EPA 2000) indicates that none of the analytes
exceeded residential PRGs, with the exception of arsenic.

Arsenic was detected above residential and industrial PRGs and backgroturd concentrations (95ft
quantile). This was verified with comparison to EPA Region IX's current PRGs (EPA 2000a).
However, the maximum concentation of 3.4 mg/kg was well below the 95ft quantile of 6.86 mglkg.
The borehole locations where subsurface soil samples were collected (01_DGMW57 and
01_DGMW58) were outside the Site I EOD Range boundary.
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Perchlorate Verification Study. Selected monitoring well bore soil samples collected from depths of
15 feet to 35 feet bgs were analyzed for perchlorate. All samples were reported with concentrations
below the reporting limit for perchlorate. Reporting limits varied between < 22 and < 28 pg/kg.

2.7.5 Groundwater

Phase I RI. Groundwater samples from monitoring wells 01_DGIVIW57 and 01_DGMW58 were
analyzedfor VOCs, SVOCs, TRPH, TFH, TAL metals, pesticidis/polychlorinated biphenyls (PCBs), 'l
general chemistry, dioxins and furans, and gross alpha and beta. The summary of the analytical results t
is provided below. The less-than values < indicates that the chemical was not evidenced at that
detection limit.

l. VOCs: chloromethane (<2 to 0.7 micrograms per liter [pgll,]), maximum concentation at
0 1_DGMW57 and 0 l_DGMWS 8.

2. SVOCs: bis (2-ethylhexyl) phthalate (<10 to 49 pe/L), maximum concentuation at 01_DGMW57.

3. General chemistry: Nitrate/nitrite-N (1.66 to7.66 milligrams per liter [mg/L]), maximum
concentration at 0I_DGMW58; and total dissolved solids (TDS) (429 to 808 mg/L), maximum
concentration at 0 1_DGMW57.

4. Metals: Arsenic (<1.4 to L.4 Wg/L), maximum concentration at 01_DGMW58); nickel (12.6 to
Il0 ltgfL), maximum concentration at 01_DGMW58; and nulnganese Q.4to74.7 1tg/L),
maximum concentration at 0 1_DGMW57.

5. Gross alpha and beta: gross alpha (5.8 to 7.5 picoCuries per liter [pCi/L]), maximum concentration
at 01_DGMW57; gross beta (6.6 to 12.2 pCi/L), maximum concentration at 01 DGMW58.

Perchlorate Evaluation Study. Hydropunch groundwater samples that were collected at MCAS
El Toro between January and March 1998 were reported with concentrations ranging from 4 to
23 ttdL (BNI1998).

Groundwater sampling and analysis for perchlorate was conducted during October 1998 and May
1999 at Site 1 (BM 7999c; Earth Tech 2000). Perchlorate concenkations of 280 and 380 pgll, were
reported at well 01_NIW201 for the two events, respectively. All other wells sampled were reported I
with concentrations below reporting limits or below the California provisional action level (PAL) of I
18 p/L (DHS 1999) and the EPA action level of 32 ttilL (EPA 1999a). The perchlorate
concentrations in groundwater from these investigations are summarizedinTable 2-3. I
Table 2-3: Groundwater Perchlorate Goncentrations I

Well
ID

October 1998
ftroll )

May 1999 July-August 1999 November 1999

01_MW101 <4 <4 <4 <4

01_MW102 NS <4 < 4 i < 4

01 MW201 280 380 350 324

01 MW202 NA NA NA <8

_9.1=yy-:g:
01_MW204

NA

NA

NA

N A i

<10

<6

01_MW205 NA NA NA <4

01 MW206 NA NA NA <4

01_MW207 NA NA NA 7

01 DGMWs7 <4 4 <4 <4
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O1_DGMWs8 NS 17 5 7

18 BGfuIW24 NS NS NA <4

Nofes; NS = not sampled; NA =

Perchlorate Verification Study. The November 1999 sampling results are presented in Figure 2-3.
Based on this study the following were concluded (Earth Tech 2000):

l. Perchlorate was detected in one groundwater sample in excess of the state and federal PALs of
18 t-rll, and32 pgll, respectively.

2. Perchlorate in groundwater at concentrations exceeding the state and federal PALs is localized
near 01_MW20l.

3. The calculated average groundwater velocity at the downgradient boundary of Site I is 0.05 feet
per day toward the south-southwest.
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3. WORK PLAN APPROACH

3.1 lxrrel Evalulrroru
A conceptual site model for Site I was developed based on the initial evaluation presented in the Draft
Phase I N Technical Memorandum and the Phase II N Work Plan (IEG I993a; BM 1995a). Updated
information on waste sources, pathways, and receptors at the site were used to develop a conceptual
understanding of the site to evaluate potential risks to human health and the environment.

Figure 3-1 illusfrates the conceptual site model (CSM), and Figure 3-2 identifies the potential exposure
routes and pathways for human and ecological receptors.

3.1.1 Sources and Release Mechanisms

Potential contaminants have been released in the shallow soil as a result of EOD operations. The primary
source includes munitions, explosives, and combustion and petoleum fuels. The primary release
mechanism is related to the EOD training that involved detonation of munitions in trenches and pits,
which were continually filled with soil and reexcavated. The topsoil was frequently disked for weed
confiol, which resulted in disturbance of the near surface soil.

The secondary source is the soil that has been impacted due to the primary release. The previously
identified secondary release mechanism involving the dust produced by explosion and any buming (BM
1995a) is not applicable due to the cessation of EOD training and related activities at Site 1 . Storm water
runoff and resulting percolation is a potential secondary release mechanism. The tributary to Borrego
Canyon Wash is the closest surface water feature to serve as a pathway. Observations by Earth Tech
personnel following storm events indicate that runoff in this wash is minimal to nonexistent. Additionally,
a hydrologic evaluation based on a 100-year storm, for the topographically depressed area (including the
bermed retention pond) located at the northern boundary of the Northern EOD Range indicated that the
total predicted storm volume is well below the capacity of the depression. The occurrence of ponding at
this location will be evaluated following significant storm events.

3.1.2 Exposure Pathways

The potential pathways for human and ecological receptors are direct contact with soils, air, groundwater,
and surface water/sediments runoff.

Airborne contaminants are primarily transported through volatilization and fugitive dust emissions from
site surfaces. Both volatilization and fugitive dust release are considered insignificant human and
ecological exposure pathways because VOCs and other analytes evaluated from shallow soil sampled at
depths less that 5 feet bgs were reported at either non-detectable levels or levels less than EPA Region D(
PRGs. It is inferred from this information that exposure via the inhalation route is insignificant and that
the air pathway is incomplete. Analytical results from the Phase II RI will be used to confirm this
inference.

Groundwater is considered beyond the reach of ecological receptors unless it discharges to the surface.
Because it does not reach the surface on the site or in the immediate area, the groundwater pathway is
considered incomplete for ecological receptors.

Surface water runoffis dependent on the amount of rainfall, the type of contaminant, topography, and soil
properties such as infiltration rates. Based on relatively rapid recharges to groundwater following
documented storm events (JEG I993a), Site t has been characteized as having limited runoff. Therefore,
surface water will be considered at this time as a potential pathway, which will be evaluated through
surface runoff sampling following three storm events. These data will be used to evaluate surface water
concentrations at the upstream end of Site I (retention pond) and at a downgradient location within the
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wash (tributary to Borego Canyon Wash). Concentrations detected in surface water runoff samples from
each storm event will be compared to groundwater quality criteria.

In summary, pathways warranting further consideration are

. Soil pathway for both human and ecological receptors

. Groundwater pathway for human receptors only

. Surface-water pathway for both human and ecological receptors

3.1.3 Land Use and Receptors

Land use at the site was industrial. Although residential use exists in proximity to MCAS El Toro, there is
no residential land use near Site l. Therefore, there are no residential receptors at or near Site I that
would be exposed to site contamination. The site is crnrently fenced and locked, and unauthorized visitors
are prohibited. Hence, authorized visitors and escorts are the only current human receptors on the site.
Preliminary reuse scenarios proposed for Site I do not include residential use. Thus, potential future
human receptors at the site only include industrial workers, construction workers, and agricultural
workers. As needed, institutional controls will be implemented to ensure that these scenarios are valid. In
summary, human receptors for consideration are

. Current workers and authorized visitors, and

. Future industrial, construction, and agricultural workers.

Wildlife and plants are potantial ecological receptors. Ecological receptors will be updated based on the
habitat assessment currently under way. The California gnatcatcher and the Riverside fairy shrimp are
present at the site and will be considered as receptors.

3.2 AppljcaelE oR RELEVANT AND AppnopnIRTE REQUIREMENTS
AND TO.BE.COI.ISIoEnED CRFERIA

R[ must comply with CERCLA, as amended by SARA and the NCP (40 CFR Part 300). CERCLA
requires cleanup response actions to protect human health and the environment, to be cost-effective, and
to comply with applicable or relevant and appropriate requirements (ARARs), and to-be-considered
(TBC) criteria.

Definitions. ARARs and TBCs governing actions at CERCLA sites fall into three categories, depending
on the chemical contaminants, site characteristics and location, and proposed cleanup action:

. Chemical-speciJic ARARs and TBCs establish numerical standards limiting the concentration of
substances in the medium of concern or medium affected by a cleanup action.

. Location-specific ARARs and TBCs refer to restrictions placed on the concentration of substances or
conduct of a cleanup action due to site location.

. Action-specry'c ARARs and TBCs deal with technology- or activity-based restrictions controlling the
performance and design standards of a specific cleanup action.

ARARs. Requirements may be either applicable or relevant and appropriate. Applicable requirements are
federal, state, and local standards that regulate the remediation (sampling, cleanup) at the site. Applicable
requiremants meet all legal prerequisites and are site-specific. ARARs are identified based on the following
considerations:
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Figure 3-2
Conceptual Site Model - Potential Exposure Scenarios

Final Work Plan-Phase ll Remedial Investigation
Site 1-Explosive Ordinance Disposal (EOD) Range, MCAS El Toro
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Contamlnant Transport Exposure
Source Mechanism Route

Potential Receptosl

RationalelData Needs

Onsite Onsite Offsite Onsite
Industrial Gonsfuction Agdcultural Ecological
Wo*ers Wotkerc Workers Receptors

Potentially Potentially
Complete Complete Incomplete Insignificant

Potentially Potentially Potentially
Complete Complete Incompbte Complete

Incomplete Incomplete Incomptete Afil$y

Direct contact with surface soil is potentially
complete for future industrial workers and
mnstruction wo*ers and ecological receptors
(cunent and future).

Insignificant Insignificant Insignificant Insignificant

Potentially Potentially Incomplete Insignificant
Complete Complete

Air pathway for VOCs is insignificant for all
receptors, since VOCs are not present in soil.
Inhalation of contaminated dust is potentially
complete for all onsite human receptors.

Potentially
mmplete

Potentially
complete

Potentially Potentially
complele complete

Potentially Potentially
complete comflete

Potentially Potentially
mmplete complete

Potentially PotentiallY
complete complete

Potentially potentially
complete complete

Potentially Potentially
complete complete

Potentially Potentially
complete mmplete

Surface water runoff and transport of dissolved
mntaminants is unlikely due to high infiltration
rates and is considered insignificant because
there are no surface water bodies which mntribute
to runoff within the site.
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Conhminant Tnnsport Exposure
Source Mechanism Route

lndustrial Construction Agricultural Ecological
Wo*erc l{orkerc Worken

Exposure to groundwater is potentially complete for
all workers if groundwater is pumped for
agricultural use or becomes a future souroe of
drinking water. Inhalation of VOCs is insignificant
for all recepton, since VOCs are not present in
soil.

Direct mntact with subsurface soilis potentially
complete for construction workers, recreational
users, and industrial workers if future
construction work brings subsurface soil to the
surface. Exposure of ecological receptors is
assumed to be insignilicant in areas of industrial
development due to disruption of habitat.

Note:tEco|ogica|receptorsandofiteagriarltun|we||usensaepesentforcurrentandptentia|ftureusemnditions;a||otherreceptonsareforpoten[a|ftureusedfons.

Figure 3-2 (continued)
Conceptual Site Model - Potential Exposure Scenarios

Final Work Plan-Phase ll Remedial Investigation
Site 1- Explosive Ordinance Disposal(EOD) Range, MCAS ElToro
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. The regulatory authority and the statute or regulation;

. The types of tasks the statute or regulation requires, directs, or prohibits;

. The types of substances or tasks falling under the authority of the requirement;

. The period during which the statute or regulation is in effect.

When requirements do not apply directly to a site or task, they may still be relevant and appropriate if
they pertain to problems resembling those at the site. Such requirements are identified by comparing the
circumstances at the site with the requirements of a particular jurisdiction. It is possible for only a part of
a requirement to be relevant and appropriate. Relevant and appropriate requirements are identified with
some discretion based on the following considerations:

. T)pe of cleanup action,

. Contaminantspresent,

. Wastecharacteristics,

. Physical characteristics of the site.

TBCs. TBCs are advisory, not mandatory, and their application is subject to discretion. TBCs are used
when no requirements apply to the particular situation or circumstance. They may also be used to set
standards when ARARs do not adequately protect human health or the environment. TBCs may become
compliance standards for a proposed cleanup remedy.

Table 3-1 identifies the chemical-, location-, and action-specific ARARs and TBCs for IRP Site I-EOD
Range and defines them by the type to be evaluated.

ARAR orTBCr

Table 3-1: Site ARARs and TBCs

Ghemical€pecific

EPA Region lX PRGs Chemical concentrations in soil, air, and water that can
be used as screening levels or triggers for further
investigation

EPA Region lX
PRGs,2000

TBC

Migration Guidelines Chemical soil concentrations used to assess the
potential for migration of contaminants from soil to
groundwater

EPA Region lX
Soil Screening
Levels (SSLs),
2000

TBC

Cal-EPA Department of Toxic
Substances Control

Definition of a non-RCRA hazardous waste 22 CCR 66261 ARAR

Cal-EPA Toxicological Database Chemical-specific human health effects used to derive
Cal-EPA toxicity criteria

Cal-EPA Region
lX Toxicity
Criteria

TBC

EPA lntegrated Risk Information
System (lRlS) Toxicity Criteria
Database

Chemical-speciftc human health effects used to derive
EPA toxicity criteria

EPA Toxicity
Criteria

TBC

Safe Drinking Water Act National
Primary Drinking Water
Regulations-MCLs

Maximum permissible level of a contaminant in water
that is delivered to any user of a public water slatem

40 cFR 't41.12,
141.',t6. 141
Subpart F

ARAR

RCRA-
Groundwater Protection

Vadose zone and groundwater protection requirements
under RCRA that include concentration standards

22 CCR
662A1.94

ARAR

Califomia Water Code (Porter
Cologne Water Quality Control Act)

Standards to protect public water supplies from
contamination and to require the provision of safe
drinking water for public consumption

Division 7,
Section 13240
and 13241

ARAR

3-9
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Table 3-1: Site ARARs and TBCs

ARAR orTBCi Requirement or Description Citation Status
Water Quality Control Plan-Santa
Ana River Basin

Establishes beneficial use designations of groundwater,
water quality objectives, and incorporates statewide
water quality plans and policies

CRWQCB Santa
Ana Region
Resolution No.
94-1

ARAR

Location€pecific

Protects critical habitat upon which endangered species
or threatened species depend

Action€pecific

Endangered Species Act

Migratory Bird Treaty Act

16 USC 1536(a)
50 cFR 402

16 USC Section
703 et seq.

I
I
I
I
I
I
a
t
I
I
I
I
t
I
t
I

Prevents taking of migratory birds' nests or eggs without
special permits

RCRA-
Waste generation

t Statutes and policies and their citations, if referenced, are provided to identiry general categories of potential AMRs. The
listings do not indicate that the Navy accepts entire statutes or policies as potential AMRS. Specific ARARS will be identified
during the course of the Rl, in consultation with the BCT, and presented with the substantive requirements of the identifted
citiations.

ARAR = applicable or relevant and appropriate requiremenl
TBC = to be considered
EPA = Environmential Protection Agency
PRG = preliminary remediation goal
SSL = soil screening level
RGRA = Resource Conservation and Recovery Act
CCR = Califomia Code of Regulations

lRlS = Integrated Risk Information System
MCL = maximum contaminant level
CRWQCB = Galifomia Regional Water Quality Control Board
CFR = Code of Federal Regulations
USC = United States Code
Rl = remedial investigation
BCT = BRAC Cleanup Team

While radionuclides and IIXO represent potential risks at this site, the investigation and inclusion of them
as ARARs and TBCs will be carried out as part of the planned, concurrent investigations discussed in
Section 2.5.

3.3 Dere Queuw OBJEcnvEs
The project plan has been developed using the DQO process (EPA 2000b). Relevant elements of the
DQOs that were formulated and presented in the earlier work plans for the phase II RI have been
incorporated in this plan.

3.3.1 ProblemStatements

l. Site 1 was used for EOD training and detonation of munitions for more than 40 years. The
consequential impact to the subsurface has not been adequately evaluated.

2. Current soil data are not adequate to comprehensively identify the presence of chemicals of potential
concern (COPCs) or evaluate human health and ecological risk posed by the site.

3. Potentially sensitive habitats may be present at Site 1. A habitat assessment to characterize the
ecological receptors has not been completed.

4. Geophysical surveys conducted during the Phase I RI (JEG 1991) and the Perchlorate Verification
Study (Earth Tech 2000) have identified several anomalies that require further investigation.

5. Perchlorate concentrations in excess of regulatory threshold levels were found in well (01_MW20l);
however, the source of perchlorate has not been identified. Additionally, the possible presence of
N-nitrosodimethylamine OIDMA), which is associated with rocket fuel, needs to be investigated.

Generator of waste must determine if waste is hazardous.
90{ay rule for onsite hazardous waste storage
Requirements for transportation

42 USC Section
6901 etseq,

22CCR66262

3-10
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3.3.2 ProjectDecisions

Study Question. Does the site pose an unacceptable risk to human health or the environment? Is a
remedial response consistent with CERCLA and the Navy's IRP/BRAC process required?

To resolve the principal study question, the following decision questions will be considered:

I I . Are the analytic al data from shallow (less than I 0 feet bgs) soil samples adequate to characteri ze the
I rislg or are additional data required?

2. Has the lateral extent of the impacted shallow soil been defined or are additional data required?
l
I 3. Does the contamination extend beyond l0 feet bgs or is the vertical extent defined?

4. Do the existing groundwater monitoring wells adequately characterize impact to groundwater or is
I there a need for additional wells?
t 5. Is surface water due to runoff an exposure pathway?

I 6. Have potential human and ecological receptors been identified, and are they likely to be at risk for

I adverse health effects at this site?

I 3.3.3 Decision Inputs

f Sampling performed at Site 1 in the course of this investigation will be used to resolve the decision
statements. The critical data that will serve as input to the decisions are listed below.

f 1. Soil concenfrations of analytes which are expected to be characteristic of releases during EOD
operations will be used to determine COPCs. The chemical groups of analytes are metals, general
chemisfry, explosives, VOCs, SVOCs, dioxins, firans, and petroleum hydrocarbons. The type of
materials that were used during training activities (discussed in Section 2.2) is presented here under a
contaminant group with the corresponding analysis approach.

Contaminant Group Analysis approach

Ordnance/munitionVexplosives Explosives, metals, perchlorate

Fuels Fuel hydrocarbons, VOCs, SVOCs

Combustion byproducts Dioxins, SVOCS

FS Smoke pH

I

' Target analytes within chemical groups are listed in the quality assurance project plan (QAPP).

I The presence of radioactive materials will be assessed in accordance with a separate workplan
t (Weston 2000).

I 2. Previous soil and groundwater sample analyical data will be incorporated into the sampling and

I analysis program.

3. Results of the geophysical survey that was conducted as part of the perchlorate verification study.
.r

I 4. The following threshold levels will be used to compare the concentrations of target analytes:
I

. MCAS El Toro area backgtound metals concentrations for soil. Background threshold for metals
were developed and presented inthe Final Technical Memorandum, Background and Reference
Levels, RIs (BNI 1996). Concenfations of analytes that exceed the background threshold will be
compared to the residential and industrial soil PRGs.

t
I

I

I
3-1 1



November 2001 FinalWork Plan, Phase ll Rl, IRP Site I Work Plan Approach

. EPA Region D( (California [Cal]-EPA modified) PRGs and soil screening levels (SSLs) for
industrial and residential use scenarios for soil for all analytes except metals, which will be
initially compared to established backgrormd thresholds.

. Federal and Califomia maximum contaminant levels (MCLs) for drinking water, where available.
In the absence of MCLs, EPA Region D( PRGs for tap water will be used.

. California DHS action levels for perchlorate (t8 frgll,) and NDMA (2 nanograms per liter tndl,l).

. Target compounds for dioxin and dioxin-like compounds will be the analytes in the World Health
Organization (WHO) list of compounds. TEFs are shown in Table 3-2.T\e product of the analyte
concentration and its associated TEF will be compared with the industrial and industrial soil pRG
for the dioxin 2,3,7,8-tetrachlorodibenzodioxin (2,3,7,8:|CDD), as well as current EPA Office of
Solid Waste and Emergency Response (OSWER) guidance for the evaluation of dioxin
contamination in residential and industrial settings.

Table 3-2: Target Analyte List and TEFs

2,3,4,7,B-PCDF

1,2,3.4,7,8-HxCDF

' World Health Organization (WHO) (1997) Toxicity
Equivalency Factors (IEF)

CDD = chlorodibenzodioxin,
CDF = chlorodibenzofu ran
In general, the prefixes that accompany these suffixes are as

follows:T = tetra, Pe = penta, Hx = hexa, Hp - heptra, O -
octe

5. The risk assessment approach developed and presented in the Final Risk Assessment Work plan @Nl
1995b) was approved by the BCT. The following information will be incorporated into the
assessment:

Results of habitat assessment,

Proposed future use of Site I in accordance with the MCAS El Toro Community Reuse plan and,
associated exposure scenarios.

I
I

-l
I.
t
I
I
I
I
I
I

t
I
I
I
I

0.1

0.1

0.1

I
I
Io

o

I

WHO (1997) TEFsl

1,2,3,7,$-PCDD

1,2,3,4,7,8-HxCDD

1,2,3,7,8,9HxCDD

1,2,3,4,7,8,9-HpCDD

2,3,7,$-TCDF

1,2,3,7,8-PCOF

1,2,3,6,7,8-HxCDF

2,3,4,6,7,&HxCDF 0.1

I,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8,9-HpCDF 0.01
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November 2001 FinalWork Plan, Phase ll Rl, IRP Site 1 Work Plan Approach

6. Regulatory review.

3.3.4 Study Boundaries

The EOD Range at Site 1 was considered as one stratum or study area during the Phase IRl. The Final
Phase II N/FS l(ork Plan (BNI 1995a) divided the EOD Range at Site 1 into two units or study areas.
The combined areas of the two units have the same boundary as stratum 1 of the Phase I RI. This
demarcation was made following MCAS El Toro employee interviews by the BCT team during May
1994 (BNI 1995a). Accordingly, the following two study areas will constitute the EOD Range:

. Northern EOD Range (approximately 737,250 square feet) where the majority of the recent military
training exercises took place (Figure 2-l).

. Southem EOD Range (approximately 72t,600 square feet) where ordnance training by the Orange
County Sheriffs Department and federal agencies took place (Figure 2-l).

Considering the Northem and Southern EOD Ranges as discrete study areas will allow for separate
charcctenzation of the risk associated with each range. This approach will enable the Navy to make reuse
decisions based on site use history and future use plans.

The scope of this study is intended to reflect measurable impacts from past uses of the site and will
address the future planned uses of the site, based on the current understanding of those uses. The Phase II
sampling will be conducted over a continuous six-month period; the project schedule is shown on Figure
5-2.

3.3.5 Decision Rules

The simplified decision rule flowchart for this investigation is presented on Figure 3-3. Decisions
presented are discussed below, and the corresponding decision question(s) that wilt be resolved is listed in
parenthesis:

1. If the evaluation of shallow soil (less than 10 feetbgs) analytical data indicate thatthe site soils
have not been adequately characterized (with respect to threshold levels) to make the decisions with
the specified statistical confidence, then addttional soil sampling will be performed (decision
question 1).

Analytical data will be from soil samples collected during the Phase II RI and previous
investigation studies, and will be evaluated against the decision criteria specified in the QAPP.
Target analytes not detected in prior sampling events and with no reasonable expectation of being
present will be removed from the target analyte lists.

2. If an analyte is detected, then it will be evaluated for the potenfial to have been the result of past
uses of the site by EOD operations and be considered as a site-specific COPC (decision questions 1,
2 ,3 ) .

Target analytes (natural or anthropogenic background) resulting from non-site-related activities will
be flagged as non-site related and not carried into the risk screening phase. Target analytes, which
are detected and can be associated with former site activities, will be considered site-specific
COPCs.

3. .f soil analytical data indicate that COPCs are present above criteria at a samplinglocation,then
that location may be characterized as a "hot spot," a localized area of contamination. A hot spot will
be determined based upon the characteristics of the contaminant's distribution.

A) If ahot spot is identified, thenlocalized investigation by trenching and sampling will be
conducted in that area (decision question 2).

I
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B) fthe results of the localized investigation do not adequately define the extent of hot spot
contamination,then additional sampling will be performed (decision question 2).

Further evaluation of whether a COPC is associated with a hot spot will be made based on the following:

. Do field observations confirm the presence of associated materials expected to be present
if site activities contibuted to the presence of the contaminant?

. Did geophysical surveys identifu anomalies that would indicate the presence of buried
debris, void spaces, or substantive alterations ofthe geology that could represent changes in
soil material?

. Are other contaminants present that support the suggestion that a release occurred?

C) If a COPC is associated with a hot spot, then it will be evaluated to assess if spot removal,
institutional confols, or other cleanup actions will be sufficient to remove the contaminant
from the risk evaluation process (decision question 6).

fthe results of the shallow surface and trenching samples indicate that COPCs may be present
below 10 feet bgs, then soil boreholes will be advanced to determine the vertical extent of
contamination (decision question 3).

.I/the results of soil boring samples suggest that contamination extends to groundwater, then
groundwater samples may be required (decision question 4).

. If existing monitoring wells are close (250-350 feet) to soil boring locations, then additional
monitoring wells to obtain groundwater samples will not be required; or else new wells will
be required. (In addition to proximity, the need for a new monitoring well will also be
evaluated relative to the groundwater flow direction and gradient).

fthe results of soil boring samples indicate that contamination does not extend to groundwater,
then contaminant concentrations will be compared to EPA Region D( SSL (assuming a dilution
attenuation factor [DAF] of 1) to evaluate potential migration to groundwater (decision question 6).

Contaminants that are not detected or do not have SSLs will not be considered as having the
potential to significantly impact the groundwater.

A) If contaminant concentrations exceed respecfive SSLs, then further evaluation (such as fate
and transport modeling and sampling/analysis from existing wells) will be recommended.

B) If contaminant concentrations do not exceed respective SSLs, then confnmatory
sampling/analysis from existing wells 01_MW201 (where perchlorate concentations in
excess of threshold levels were found), 01-MW204 and 01_MW203 (upgradient), and
01_MW205 (downgradient) will be conducted.

A different conceptual model will be used to design the sampling and analysis approach for
NDMA. The contaminantNDMA is readily desorbed from the soil; in groundwater it is
highly mobile (NfP 2000). The mechanism for distribution of NDMA in the subsurfaoe is
release to the soil; however, it is believed that transport to groundwater could occur without
leaving significant residue in the soil or from a hot spot too small to be reliably detected by
sampling in the absence of supporting evidence as to its presence or location. Tier I and 2
soil samples will not be analyzed for NDMA. Groundwater sample(s) with maximum
perchlorate concenhation(s) will be analyznd for NDMA.

. If detectable concenhations of NDMA are present in groundwater samples with the
highest perchlorate values, then a soils investigafion of NDMA will be initiated.
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Figure 3-3: Simplified Decision Rule Process

Simplified Decision Rule Process
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Soils from areas exhibiting significant (detectable) evidence of contamination by
explosives or perchlorate will be investigated for the presence of NDMA.

The presence of radionuclides in groundwater at Site I was investigated as part of a station-wide
radionuclide evaluation (Earth Tech 2001a). The results of this evaluation concluded that the source
of radionuclides is not anthropogenic. No further investigation of radionuclides beyond that in the
CERCI-A Groundwater Monitoring P/an (BNI 1999c) is proposed.

Groundwater monitoring to establish baseline conditions as part of this Phase II investigation will
be used to assess the need for additional wells to define the extent of the impact.

7. fthe extent of groundwater contamination is not defined (with respect to threshold levels) by either
existing or new wells, then additional groundwater wells will be required (decision question 4).

8. If, dwing three consecutive storm events, there is no measurable surface water runoff,, then sntrface
water will be eliminated as an exposure pathway (decision question 5).

9. fthe screening preliminary risk evaluation (PRE), using EPA Region D( PRGs (residential and
industrial), indicates risk >10-6, then asite-specific PRE will be conducted (decision question 6).

10. fthe site-specific PRE indicates risk which is

A) Less than 10'6, then no further action will be recommended (decision question 6).

B) Between 10-6 and l}a, then the BCT will evaluate risk management decisions (decision
question 5).

C) Greater than 104, then response actions will be evaluated (decision question 6).

I L .I/the results of the habitat assessment indicate that ecological receptors are present, then arr
ecological risk assessment will be conducted to evaluate impact due to site reuse scenarios and
potential response actions (decision question 6).

3.3.6 Decision Error Limits

Null Hypothesis. One or more COPCs are found at the site in concentrations that pose an unacceptable
risk to human health and the environment.

The acceptable probability of decision erors (the upper and lower boundaries of the gray region) for the
Phase II RUFS at MCAS El Toro was specified by the Navy and is as follows (BNI 1995a):

. o = 0.05, is the allowable probability for rejecting the null hypothesis, when it is true (false-positive
or Type I Enor).

. p : 0.20 (power of 80 percent), is the allowable probability for accepting the null hypothesis, when it
is not tue (false-negative or Type II Error).

The Phase II N/FS Work Plan (BM 1995a) developed and presented the minimum sample quantities (n)
needed to achieve the project objectives. The assessment was based on assumed variability calculated
from the station-wide Phase I RI data. This approach serves as the basis for the sampling design and is
incorporated by referance.

kt this work plan, the inifial number of samples has been developed based on two factors: (1) those
meeting the minimum number of 36 samples (for each of the Northem and Southem EOD Ranges)
estimated to be statistically valid as referenced above, and (2) the extent of anomalies that were evidenced
during the geophysical survey, which was done as part of the perchlorate verification study. Accordingly,
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the initial number of soil samples proposed is 50 for the Northern EOD Range and 50 for the Southern
EOD Range. The following potential qualitative decision erors are identified and presented in Table 3-3.

Table 3-3: Qualitative Analysis of Decision Errors and Tolerances, Site I

3.3.7 Sampling Design

The Phase II RI sampling design has been developed as a tiered approach based on both probability and
judgmental sampling.

3.3.7.1 TIER 1

The principal objective of Tier I soil sampling is to collect adequate data to complete a screening level
human health and ecological risk evaluation for each study area (Northem EOD Range and Southem
EOD Range) at Site l. Systematic sampling, using a central-aligned grid, will be used at Site 1 to allow
uniform coverage of the site.

The number of sampling locations was calculated by dividing the initial number of samples (50 per study
area) by the number of samples per location (at multiple depths). During the preliminary soil sampling
that was conducted in the geophysical anomaly axeas, two samples were obtained at each location, at
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Rule Possible Enors Associated Consequences Gray Areas Methods to Control Error
1 Concluding that one or more

COPCs is present when
there is none.

Concluding that no COPCs
are present when they are.

Unnecessary corrective
action.

Failure to take appropriate
conective action

Uncertainty associated
with sample locations
and the measurement
of analyte
concentrations.

Sampling design,
standardized
analytical processes,
a quality
management
system.

2 Concluding that the analyte
is background (natural or
anthropogenic) when it is
a contaminant.

Concluding that the analyte
is a contaminant when it is
background.

Failure to take appropriate
conective action

Unnecessary conective
action

Uncertainty associated
with determination of
background
thresholds.

Sampling within the
representative
populations.

Use of estrablished
methods for
characterization of
background.

3 Concluding the analyte is a
hot spot when it is area-
wide contamination.

Characterizing the
contaminant as area-wide
when it is a hot spot.

Recommendations which
don't address true
conditions.

Uncertainty associated
with definition of a hot
spot.

Samples which
adequately
characterize the
population.

Sufficient assessment
of identified potential
contamination.

4 Concluding that removal is
not required when it is.

Concluding that removal is
required when it is not.

Failure to take appropriate
corrective action.

Unnecessary corrective
action.

Uncertainty associated
with definition of a hot
spot (the area
requiring a corrective
action).

Sufficient assessment
of identified potential
contamination.

5 Concluding that the site is
sufficiently assessed when
it has not been.

Concluding the site is not
sufficiently assessed when
it has been.

Failure to collect sufficient
samples to adequately
characterize site.

Unnecessary sampling
and analysis.

Uncertainty associated
with assumptions
used to establish the
sampling design.

Validation of design
assumption with the
results.
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depths ranging from I foot to 5 feet bgs. Based on this sampling method, two samples per location, at
depths of approximately 1.5 feet and 5 feet bgs will be collected during the Phase II sampling.
Accordingly, 25 sample locations per study area will be required. This will result in equal-sized blocks,
each of which will be approximately 170 feet by 170 feet square. Sample locations will be at the centers
of the blocks.

To optimize the sampling design, the locations of samples that were collected at the geophysical anomaly
areas (during the perchlorate verification study) were overlain on the 25 blocks for each study area.

Blocks in which previous samples were located will not be sampled during the Phase II RI locations. This
optimization results in a judgmental sampling design for those specific areas suspected of EOD activity.

Figure 34 illustrates the sampling design for Tier 1. Fourteen locations will be sampled at the Northern
EOD Range and 24locations at the Southern EOD Range. All samples collected during Tier I will be
analyzed for metals, general chemistry, perchlorate, explosives, VOCs, SVOCs, and petroleum
hydrocarbons. SVOC data will be used to select l0 percent of the samples for analysis of dioxins and
furans. Radionuclides will be evaluated as part of a station-wide radiological survey.

Sampling of surface water runoff will be attempted from two locations within Site I during three storm
events. The proposed sampling locations are designed to evaluate surface water concenfrations at the
upstream end of Site 1 (retention pond) and at a downgradient location within the wash (tributary to
Borrego Canyon Wash), in the vicinity of well 0l_MW207. As with groundwater, surface runoff samples
will be analyzed for the full suite of COPCs and compared to groundwater quality criteria.

During the Tier 1 investigation, groundwater samples will be collected from all twelve monitoring wells
shown on Figure 2-l to establish baseline conditions. The samples will be analyzed, for metals, general
chemistry, perchlorate, explosives, VOCs, SVOCs, and petroleum hydrocarbons.

3.3.7.2 TIER 2

Tier 1 investigation results will be used to conduct localized investigations of hot spot areas (defined in
the decision rules), as part of Tier 2 sampling.

Two perpendicular trenches, each approximately 25 feet long and l0 feet deep, will be excavated at each
area requiring localized investigation. Four soil samples will be collected per tench (eight per pair), at
depths ranging from 1 foot to l0 feet bgs. The number of trench locations will be determined based on the
results of the Tier I sampling.

In addition, Tier 2 sampling will also be designed to evaluate previously identified geophysical anomaly
areas. As part of the ordnance and explosive range evaluation (which will be conducted concurrent with
this Phase II.R.I), Site 1 will be characteized for OE items. Intrusive investigation at geophysical anomaTy
areas by trenching and potholing will be conducted by LIXO personnel to characterize explosive safety
risk. During these trenching and potholing, soil samples will be collected by the IIXO personnel at
locations where OE items, if any, are present.

Soil samples will be analyzed for the COPCs that were identified during Tier 1 sampling.

3.3.7.3 Trcn3

Tier 3 sampling will be conducted at Tier 2 locations that indicate contamination greater than 10 feet bgs.
Soil boreholes will be advanced to a depth of approximately 50 feet bgs and sampled at 5-foot intervals,
starting at 5 feet bgs to the maximum depth of the boring. Soil samples will be analyzed for COPCs
identified during Tier 1 and Tier 2 sampling.
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Groundwater wells will be installed, and groundwater samples will be collected at locations where the
Tier 3 data indicate potential groundwater impact. A letter describing the rationale and placement of wells
will be submitted to the BCT prior to the installation. However, as per the decision rule, additional wells
will not be installed if existing groundwater wells are adequate to evaluate the impact to groundwater at a
required location.

Groundwater samples will be analyzsd for metals, general chemis@, perchlorate, explosives, VOCs,
SVOCs, and petroleum hydrocarbons.

Groundwater samples with maximum perchlorate concentration(s) will be analyzed for NDMA. As per
the decision rule, if detectable concentrations of NDMA are present in groundwater samples with the
highest perchlorate values, then a soils investigation of NDMA will be initiated.
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4. FIELD SAMPLING PLAN

4.1 SlmplrHoOeuecrrves

Data gathering objectives for the R[ include

Habitat assessment to characterize ecological receptors present at Site l;

Surface (0 feet to 1.5 feet) and subsurface (greater than 1.5 feet) soil sampling and analysis for
metals, general chemistry, perchlorate, explosives, VOCs, SVOCs, dioxins, frrans, and petroleum
hydrocarbons to establish COPCs and evaluate potential risk posed by the site to human and
ecological receptors;

Soil sampling and analysis for COPCs to define lateral extent of hot spots, if encountered;

Soil sampling and analysis for COPCs to define vertical extent of contamination and evaluate the
potential of impact to groundwater;

Groundwater sampling and installation of monitoring wells to evaluate impact to groundwater.

4.2 FIElo MeTTOoSAND PRooEDURES

Fieldwork for the Phase II RI will be performed in accordance with applicable CLEAN standard
operating procedures (SOPs) (BM 1999d). Earth Tech field personnel will have copies of all referenced
SOPs during the fieldwork. Approved CLEAN SOPs were submitted to the BCT by the SWDIV; copies
of the SOPs can be provided to reviewers of this document, ifrequested.

4.2.1 IntrusiveSampling

Project personnel will perform an evaluation of records prior to preliminary Iield marking of the sampling
locations. The evaluation will include available site plans, utility layouts, construction of as-built
drawings, and results of previous subsurface investigations. This survey will be conducted prior to soil
sampling, drilling, excavation, or well installation. In addition, a geophysical survey will be conducted
prior to any intrusive activities.

Preliminary results of the habitat assessment indicate that the Califomia gnatcatcher is present at Site 1.
Therefore, biologioal monitoring by a qualified biologist will be conducted during fieldwork.

A qualified UXO technician will oversee field activities that involve intrusive sampling. All activities will
be conducted in accordance with the HSP, and an addendum to the HSP that details specific procedures
for addressing UXO.

4.2.2 Tier 1 Data Collection

Soil samples will be collected at locations shown on Figure 34. The samples will be collected using
direct-push techniques (or a hand auger) at depths of 1.5 feet and 5 feet bgs, at each location.

Soil samples will be collected at 14 locations at the Northem EOD Range atd}4locations at the Southem
EOD Range. Two samples will be collected at each location, for a total of 76 samples.

Samples will be collected in accordance with CLEAN SOP 4, Soil Sampling (BNI 1999d). Samples for
analysis of VOCs will be collected in accordance with EPA Method 5035. The Tier I sampling and
analysis surnmary is presanted in Table 4-1. SVOC data will be used to select 10 percent of the samples
for analysis of dioxins and furans. Evidence of dioxin contamination will be further evaluated.
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Table 4-1: Planned Soil Sampling and Analysis Summary - Tier 1

Analysis

Number of Samoles

Field
Samples

Field
Duplicates Field Blanks"

Equipment
RinsatesD Total

SVOCs 76 8 1 8 93

VOCs 76 8 1 8 93

TPH(e) 76 8 1 I 93

TPH(v) 76 8 1 I 93

Explosives 76 8 1 I 93

Dioxins/furans I 1 1 1 1 1

Metals 76 8 1 I 93

Perchlorate 76 I 1 I 93
Notes:
" Assumes one field blank per water source for the final decontamination rinse water.o Based on predicted number of field days/shipping events.
SVOCS = semivolatile organic compounds
VOCs = volatile organic compounds
TPH(e) = total petroleum hydrocarbons (extractable)
TPH(v) = total petroleum hydrocarbons (volatile)

Groundwater samples will be collected from all twelve monitoring wells shown on Figure 2-l in
accordance with Section 4.2.4.3. Surface water samples will be collected at locations described in Section
3.3.7.1, in general accordance with CLEAN Standard Operating Procedure (SOP) 12, Surface Water
Sampling (BNI 1999d).

4.2.3 Tier2 Data Collection

Trenches or potholes will be excavated at hot spot areas to refine the extent of impacted soil defined
within each study area. It is anticipated that each tench will be approximately 25 feet long, 3 feet wide,
and 10 feet deep. Trench alignments will be measured with a Brunton or other compass and a standard
100-foot tape, to a resolution of +0.5 foot. All trenching will be accomplished in accordance with Section
5.4, Excavation Safety, of the Earth Tech CLEAN Field Health and Safety Manual (Earth Tech 1998).
Trenches will be mapped to determine the limit of EOD waste, if encountered, and subsequently
backfilled with the excavated soil. Trench descriptions, including cross sections, vdll be recorded in a
field trench log. Field personnel will identiff the tlpes of soil collected following CLEAN SOP 3,
Borehole Logging (BNI 1999d) and American Society of Testing and Materials (ASTM) D 248712488.
Trenches will be backfilled upon completion of logging. No trench will be left unattended or open
overnight.

Four samples per trench will be collected. Samples will be collected from undisturbed soil in the trench
bottom and sidewalls. Soil samples will be collected from areas where there is visual evidence of
contamination, such as stains. If no evidence impact is detected, samples will be collected at depths
ranging from 2 feet to l0 feet bgs, one from each wall of the trench.

The excavated material will be backfilled within the same tenches. If OE or related items (including
UXO) are encountered, they will be handled in accordance with the OE Range Evaluation Work Plan
(Earth Tech 2001b).
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4.2.4 Tier 3 Data Collection

Tier 3 soil borings will be advanced to depths up to 50 feet bgs at Tier 2 locations where contamination
extends to 10 feet bgs. If contamination exlends io 50 feet bgs at the Tier 3 soil borings, then groundwater
wells will be installed if existing wells are not adequate to evaluate impact to groundwater.

Soil samples will be collected at 5-foot intervals during drilling of soil borings. During borehole drilling,
lithology will be described, including all soil classification information as listed in CLEAN SOP 3,
Borehole Logging (BNI 1999d). All equipment will be decontaminated before each use in accordance
with CLEAN SOP 11, Decontamination of Equipment (BNI 1999d), and Section 4.2.6 of this document.
Samples will be collected in accordance with CLEAN SOP 4, Soil Sampling (BI.U 1999d).

4.2.4.1 WELL INSTALLATIaN AND CoNsrRUcToN

Wells will be constructed in accordance with CLEAN SOP 5, Monitoring Well Installation and
Development (BNI I 999d).

Each well will be constructed as follows:

l. The well bore will be drilled using l0-inch diameter hollow-stem augers.

2. The well casing will be installed. The well casing will consist of 4.O-inch inside diameter (4.3-inch
outside diameter) sections of flush-threaded, blank schedule 40 polyvinyl chloride (PVC)-threaded
blank casing connected to a 4-inch diameter, schedule 40 PVC, 0.020-inch slotted screen. The well
screen will extend approximately 5 feet above and 10 feet below static water level.

3. The filter pack will be set from the total depth of the borehole to approximately 2 feet above the
screened interval. The filter pack will be inserted to minimize chances of bridging. The proposed filter
pack is 2040-size quarlz sand or equivalent nonreactive filter pack material. This well design was
proposed based on typical specifications for the lithology that was encountered in the boreholes of
existing Site I wells. A grain-size analysis (field method) will be conducted to confirm the proposed
slot and filter pack material size.

The well will be surged to allow the frlter pack to settle. Filter pack material will be added as required
to allow the filter pack to extend to at least 2 feet above the screened interval of the well.

A bentonite well seal (a minimum of 3 feet thick) will be installed immediately above the filter pack.
Bentonite will be added in chip or pellet form and will be hydrated with approximately 5 gallons of
clean water. The remaining annular space between the borehole sidewall and outer casing will be
grouted using a mixture of cement and 3-5 percent bantonite in accordance with CLEAN SOP 5,
Monitoring Well Installation and Development (BNI 1999d).

The wellhead will be aboveground, completed with protective casing or monument installed around
the top of the well casing within a cement surface seal. The monument will extend at least 18 inches
above grade and 12 inches below grade, and will have at least2 inches of clearance between the top of
the well casing and the lid of the monument. A cement pad 2 feet long by 2 feet wide that gently
slopes away from the well and is at least 3 inches deep will be constructed around the protective
casing. The top of the well casing will have a slip cap or locking cap. The monument will be fitted
with a case-hardened lock to prevent unauthorized entry.

The grout will be allowed to set for at least 24 hours. The well will be developed in accordance with
CLEAN SOP 5, Monitoring Well Installation and Development (BM 1999d).

Records for the wells that detail the timing, amount of materials, and methods of installation and
construction will be prepared by the field manager while installation is in progress. These records will be
kept in a hardbound field notebook that will be forwarded to the CTO manager. At the time of
construction, an as-built drawing will be prepared detailing the location and amounts of all materials used

I
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in the construction of each monitoring well. Records will be filled out with indelible ink. Construction
records will include the date, time, and quantities of materials used at each stage. A complete listing of
the stages of construction is provided in CLEAN SOP 5, Monitoring Well Installation and Development
(BM 1e99d).

Well location surveys will be conducted by a California-registered land surveyor to determine horizontal
locations to the nearest 0.1 foot, vertical locations to the nearest 0.01 foot, and referenced to MSL. The
vertical elevation will be surveyed at a notch cut in the top of the well casing, typically on the north side
of the well. All water level measurements will also be made from this point. The top of the concrete slab
surrounding the wellhead cover or the elevation of the ground adjacent to the monitoring well will be
surveyed to the nearest 0.01 foot.

4.2.4.2 WELL DEVELoPMENT

Following construction and development, monitoring wells will be purged prior to groundwater sampling.
Development of each well will be conducted in accordance with CLEAN SOP 5, Monitoring Well
Installation and Development (BNI 1999d). Following installation, measurements of total well depth and
static water level will be taken with a tape measure equipped with an electronic product/water interface
detector to an accuracy of 0.01 foot. Measurements and calculated total well volume will be recorded in
each well development log. Following 24 hours of grout curing, the same measurements will be taken and
entered into each well development log. Field equipment (e.g., pH meter, conductivity meter, and water
level recorders) will be calibrated prior to use each workday and promptly serviced, if required, in
accordance with manufacturer's instructions.

Each well will be developed using a Teflon bladder pump or PVC bailer, depending on the volume of
fluid to be removed. If possible, a minimum of four well-bore volumes will be extracted to remove fine-
grained materials and to promote the movement of formation waters into the wells. Specific conductivity,
temperature, and pH will be monitored during well development to demonstrate that these properties are
stabilized. These data will also be entered into each well development log.

4.2.4.3 Gnouttownren Seupuua

The physical and chemical properties listed in Table 4-2 wlll be assessed in accordance with CLEAN
SOP 8, Groundwater Sampling (BM 1999d). Water level measurements will be taken before purging the
well or sampling.

Table 4-2: Well Development Monitoring Parameters

of Data Measurement Unit
Conductivity pmho (micro mhos) t5 percent full scale

Dissolved oxygen parts per million (ppm) t0.5 ppm

Oxidation-reduction potential millivolt(mV) +1OmV

pH standard units x0.2

Static groundwater level feet above mean sea level 10.01 foot

Temperature degrees Celsius ('C) 11'C

The field crew will collect groundwater samples from each well in accordance with CLEAN SOP 8,
Groundwater Sampling (BNI 1999d). The samples will be analyzed for the constituents listed in Table
5-3.
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4.2.5 Investigation-DerivedWaste

Investigation-derived waste (IDW) consists of all materials that may be contaminated with constituents of
concern during fieldwork. It is anticipated that the field investigation will generate nonhazardous wastes
(based on the prior investigations), including but not limited to the following:

. Soil,

. Well development and purged groundwater,

. Decontaminationwater,

. Disposable personal protective equipment (PPE), sampling equipmant, and miscellaneous debris
encountered during the investigation.

IDW will be properly classified, labeled, managed, and disposed in accordance with EPA Guidance and
CLEAN SOP 22, IDW Management (BNI 1999d). If the IDW generated during sampling is determined to
be regulated by the Resource Conservation and Recovery Act (RCRA), then RCRA storage,
tansportation, and disposal requirements may apply. In general, proper implementation of IDW
procedures requires CTO managers, field managers, and their designees to perform the following tasks:

. Minimize IDW as it is generated.

. Segregate IDW by matrix and source location.

. Follow proper procedures for IDW drum handling and labeling.

. Prepare an IDW drum inventory.

. Update and report changes to the IDW drum inventory.

Soil, Decontamination 'Water, 
Well-Development Water, and Purged Groundwater. Soil cuttings

from boreholes will be placed in 55-gallon drums. Non-disposable sampling equipment, the backfioe
bucket, and PPE will be cleaned and decontaminated between each sample or activity location in
accordance with the procedures described in Section 4.2.6 of thrs work plan. Decontamination water vdll
be collected in troughs, buckets, or a decontamination pit constructed on site. Collected decontamination
water will be hansferred daily into Department of Transportation @OT)-approved 55-gallon drums.
Drums containing liquid IDW will be left with a headspace of 5 percent by volume to allow for expansion
of the liquid. The drums will be labeled with the date and the boring number in accordance with CLEAN
SOP 22, Investigation Derived Waste Management (BNI 1999d). Drums containing IDW will be
inventoried daily, stored on pallets at a designated staging area, and covered with tarps. Upon completion
of fieldwork, a final invantory of the drums will be conducted to ensure that they are labeled correctly and
that all drums are present.

Disposable PPE and Sampling Equipment. If, based on the best professional judgment of the field
manager, the PPE and disposable sampling equipment can be rendered nonhazardous after
decontamination procedures, then this equipment will be collected in double plastic bags and disposed of
off site as municipal waste. Equipment that is potentially contaminated will be stored in drums, labeled,
inventoried, pending characterization for disposal. All waste materials generated in the support zone are
considered non-IDW trash and will be properly disposed of as municipal waste.

IDW Disposal Plan. A disposal conftactor will dispose of all IDW vrithin 90 calendar days of completing
the fieldwork, in accordance with the CERCLA offsite policy. Should hazardous waste disposal be
required, an IDW disposal plan will be prepared for appropriate screening, sampling, chemical analysis,
and disposal of the waste. Based on the results of the preliminary assessment of the site, it is not
anticipated that hazardous waste will be generated; therefore, an IDW disposal plan has not been
prepared.
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4.2.6 EquipmentDecontamination

All non-consumable equipment that comes into contact with potentially contaminated soil or groundwater
will be decontaminated in accordance with CLEAN SOP 11, Decontamination of Equipment (BNI
1999d). Equipment will be decontaminated by steam cleaning or by a non-phosphate detergent scrub,
followed by freshwater and distilled or deionized water rinses. Decontamination will take place on pallets
or on plastic sheeting. Clean equipment will be stored on plastic sheeting in an uncontaminated area.
Equipment stored for an extended period will also be covered by plastic sheeting.

All consumable equipmant (e.g., gloves, disposable bailers) and liquid and solid wastes (e.g., purged
groundwater, decontamination water, and soil cuttings) will be treated as potentially hazardous and
handled in accordance with the procedures prescribed in Section 4.2.5.

The field team (including the drilling crew) will perform personnel decontamination prior to leaving the
work site at the conclusion of each workday, following procedures described inthe CLEAN Fietd Health
and Safety Manual (EarthTech 1998).

4.2.7 Sample Containers and Preservation

Table 4-3 and Table 4-4 list the chemical parameters to be tested and the tlpes of containers and
preservation methods to be used. These may be modified to accommodate selected laboratory
preferences, but will meet the essential requirements of the method.

Table 4-3: Requirements for soil sample Preservation, Maximum Holding Time, and
Containers

Analyte
Analytical
Method(s) Preservation

Maximum I NumberxSample
Holding Time ! Container Type

Total Volatile
Petroleum
Hydrocarbons

sw5035/
sw80158

Cool to 4oC or
trozen

48 hours"

(7 days, if frozen)

Three EnOore soil coring
devices

Volatile Organic
Compounds

sw5035/
sw826oB

Cool to 4"C or
ftozen

48 hours"

(7 days, if frozen)

Three EnCore soil coring
devices

Total
Extractable
Petroleum
Hydrocarbons

sw3550B/
SW8O158

Cool to 4"C 14 dayso/4O days"

One 1&oz glass jar or
stainless steel liner with
Teflon-lined lid/end caps

Perchlorate Modified
METHCL04

Cool to 4oC 28 daysa

NDMAd HRGCMSd Cool to 4oC 14 dayso/40 daysc

Semivolatile
Organic
Comoounds

sw3550B/
sw8270c

Cool to 4"C 14 daysb/40 days"

Nitroaromatics/
nitroamines

sw8330 Cool to 4oC 14 daysD/4O daysc

Dioxins/furans sw3550B/
sw8290

Cool to 4'C 30 daysD /45 daysc One 16-oz glass jar or
stainless steel liner with
TeflonJined lid/end caps

Metals sw3050B/
sw6010r/000

None 6 months"

One 16 oz-glass jar or
stainless steel liner with
Teflon-lined lid/end caos

pH sw9045c Cool to 4oC lmmediately

Nitrate Modified 300.0 Cool to 4'C 14 days"

" From sample extraction to analysis.o NDMA (N-nitrosodimethylamine) will be analllzed using high-resolution
gas chromatography/mass spectrometry.
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'C = degrees Celsius
" From sample collection to analysis.
" From sample collection to extraction.
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Table 44: Requirements for Groundwater Sample Preservation, Maximum Holding Time,
and Containers

Analyte
Analytical
Method(s) Preservation

Maximum
Holding Time

Number x Sample
Container Typeo

Total Volatile
Petroleum
Hydrocarbons

sw5030B/
sw80159

HCI to pH<2

Cool to 4"C
14 days" Three 40-ml VOC M

Teflon-lined septa

Volatile Organic
Compounds

sw5030B/
sw8260B

HCI to pH<2

Cool to 4"C
14 days" rr"*ao;voc;;*-

Teflon-lined septa

Total
Extractable
Petroleum
Hydrocarbons

sw3520c/
SW8O158

Cool to4'C 7 daysD/4O days" Two 'l-L amber glass

Perchlorate METHCLO4 Cool to 4oC 28 days" 250-mL plastic

Semivolatile
Organic
Compounds

sw3520c/
sw8270c

Cool to 4"C 7 daysb/4o days" Two 1-L amber glass

NDMAd HRGCMSO Cool to 4'C 7 daysoA0 days' Two 1-L amber glass

Nitroaromatics/
nitroamines

sw8330 Cool to 4oC 7 daysbAO days" Two 1-L amber glass

Dioxins/furans sw3520c/
sw8290

Cool to 4oC 30 dayso/4s daysc Two 1-L amber glass

Metals sw3010A/
sw6010r/000

HNO3 to pH<2 6 months" 1-L plastic

pH sw9045c Cool to 4'C immediately 25GmL plastic

Nitrate 300.0 HeSOr to pH <2
Cool to 4'C

14 days" 250-mL plastict
I

HCI = hydrochloric acid'C = degrees Celsius
L = Liter

HNO3 = nitric acid
H2SQa = sulfuric acid
mL = milliliter

t
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' From sample collection to analysis.o From sample collection to extraction.
" From sample extraction to analysis.o Sample container volumes may be modified to meet laboratory-specific procedures.'NDMA (N-nitrosodimethylamine) will be anallzed using high-resolution gas chromatography/mass spectrometry.

4.2.8 Sample Packaging and Shipment

Sample lids and caps will be covered with custody seals. All samples \'/ill be recorded on
chain-of-custody (COC) forms in accordance with CLEAN SOP 10, Sample Custody, Transfer and
Shipment (BNI 1999d). Samples will be shipped or delivered within 24 hours to allow the laboratory to
meet holding times for analysis.

Two copies of the COC forms will be placed in an adhesive plastic pouch and taped on the inside of each
sample cooler. The coolers will then be sealed with waterproof tape and labeled "Fragile," "This End Up"
(or with directional alrows pointing up), and other appropriate notices. Coolers will also have custody
seals placed on them to prevent tampering.

Upon receipt, the laboratory will sign and retain copies of the air bill. A list of analyses to be performed
and a space to record sample condition upon receipt are located on the COC record. The laboratory
representative will sign the COC form and record the temperature of the samples or cooler on the COC
form and on the Sample Condition Upon Receipt form. All samples requiring preservative will be
checked by measuring pH upon receipt (except for VOC samples). In case of breakage or discrepancies
between the COC form, sample labels, or requested analyses, the sample custodian will notifr the
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laboratory project manager. A nonconformance report will be completed, and the project chemist will be
notified within 24 hours. At the time of notification, a corrective action will be chosen. The sample
custodian will enter the information into the laboratory system, and a log-in confirmation sheet will be
sent to the project chemist within 48 hours. The laboratory will send the project chemist a written
declaration of the samples in each sample delivery group.

Hazardous Materials Shipment. Hazardous materials, as defined by the DOT, are not expected in the
course of this project. Shipment of soil samples is not expected to exceed the minimal quantities for
hazardous materials handling. The field team leader has been trained to recognize hazardous or dangerous
goods and will notifu the CTO manager of such issues prior to shipping.

4.2.9 Sample Documentation

Sample containers will be labeled as follows:

1. Labels will be vrritten in indelible ink with the following information:

. Project name or identifier,

. EPA sample identification (ID) number,

. Date and time of collection,

. Initials of the person collecting the sample,

. Method number or name of analysis to be performed,

. Preservative (ifapplicable).

2. A label with adhesive backing will be affixed to each sample container.

3. The label will be covered with clear tape to frrther secure it to the container and to keep the ink from
smearing.

EPA Sample ID Number. To facilitate data hacking and storage, all samples will be labeled with a
five-character sample ID number, referred to as an EPA ID, in accordance with recordkeeping, sample
labeling, and chain-of-custody procedures. The ID number for CTO 0072 is determined as follows:

Where,

The Long Beach Office
CTO72, Site I-EOD Range, RI
Chronological number, starting with 001

For example, the EPA number *LE030" would represent the 30th sample collected for the
MCAS El Toro, Site I RI project, a project managed by Earth Tech's Long Beach office. Quality control
(QC) samples will be included in the chronological sequence. If a sample is lost during shipping, a
replacement sample will be assigned a new EPA number. If different containers for the same sample are
shipped to the laboratory on different days, a new EPA nurnber must be assigned. All iample
identification numbers will be recorded in field logs, records, and a database to ensure traceability of lhe
sample to the designated location or site.

Samples will also be assigned an Earth Tech sample ID, which will be recorded in field logs and
databases. A descriptive sample ID number will speciff the location, sequence, matrix, and depth, as
follows:
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Where,

IRP Site number
Sample type and matrix (see Table 4-5)
Location number (alphanumeric, a.9., MW201, HAl1)
Sample or QC identifier (see Table 4-6)
Chronological sample number from a particular sampling location (e.g.,
01,02,  03)
The leffer'0D," denoting depth
Depth of sample in feet bgs. For field blanks and equipment rinsates, the
depth field will contain the month and date of collection.

QC Sample Type Description

Normal Sample All non-field QG samples

Sample duplicate or co-located sample (adjacent
liners or locations)

Equipment Rinsate

Field Blank

Performance evaluation sample

4.2.10 Quality Control Samples

Field quality control samples will be submitted in accordance with the referenced standard operating
procedures. The results of the analysis will be evaluated in accordance with the QAPP.

Field Duplicates. One field duplicate sample will be collected for every 10 samples during groundwater
sampling. Soil duplicates will not be collected. Field duplicates will be assigned a unique EPA ID and
Earth Tech ID number.

Field Blanks. A single field blank per water source will be collected to measure potential contamination
resulting from the water used for the final rinse in the decontamination process.

Equipment Rinsates. Final rinse water from the decontamination process of reusable equipment will be
poured tlrrough clean equipment, collected, and submitted for analysis of target analytes for that day.

Trip Blanks. Sample containers shipped to the site and returned to the laboratory will be accompanied by
a trip blank. The trip blank will be prepared by the laboratory from certified organic-free water and

#
bb
cc
d
ee

D
fff

Table 4-5: Character ldentifiers

ldentifier Sample Type Matrix

SS Soil Sample Soil

GW Groundwater Well Water

OS Field QC Soil

QW Field QC Water

Table 46: QC ldentifiers
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shipped to the field. Each shipment of samples for VOC analysis will be accompanied by a trip blank,
which will be labeled with a unique EPA ID number.
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5. QUALITY ASSURANCE PROJECT PLAN

The quality assurance plan for the Phase II RI at the former EOD Range at MCAS El Toro has been
prepared in accordance with the requirements and specifications of the following:

. U.S. Naval Facilities Engineering Command, Southwest Division, Environmental Work Instructions
(EWD

EWI #l "Chemical Data Validation" (SWDIV 1999)

EWI #2 "Review, Approval, Revision, and Amendment of Field Sampling Plan and Quality
Assurance Project Plan" (SWDIV 1999)

EWI #3 "Laboratory Quality Assurance Program" (SWDIV 1999)

. Navy Installation Restoration Chemical Data Quality Manzal, (NFESC) 1999)

5.1 Pno.lecrMeruecemerur
The project will be managed in accordance with the contract requirements and specifications in CTO no.
0072 of CLEAN II program, contract number N62742-94-D-0048.

5.1.1 TaskOrganization

Tasks associated with the investigation are summaized in Table 5-1 and described in the following
subsections.

Table 5-1 : Task Summary

Data Review and Project Planning
(SOW Task 1)

Task 20 Project Planning

Task22WorkPlan

Task 23 Sampling and Analysis Plan

Task 24 Health and Safety Plan

Meetings (SOW Task 4)

Task 11 Meetings

Task 42 BCT/RAB Support

Data Evaluation and Report
Preparation (SOW Task 3)

Task 50 Data Validation

Task 51 Data Evaluation

Task 67 Report Preparation

Project Management (SOW Task 6)Purchasing Support (SOW Task 5)

Task 12 Purchasing and Subcontract
Administration

Task 10 Project Management

Nofes.'
BCT = BRACCleanupTeam
SOW = siatementof work
RAB = Restoration Advisory Board

5.1.1.1 Dere Rewew AND PR1JE9T PLANN,NG

Existing data will be compiled and reviewed, and technical statements of work (SOWs) will be prepared.
Planning documents, including a combined work plan and sampling and analysis plan (SAP), and an HSP
have been prepared. Coordination and scheduling with subcontractors will be completed. Site access will
be secured and pre-work meetings will be conducted.

5.1.1.2 FTELD AcflvtflEs

Soil and groundwater samples will be collected in accordance with the plan presented in the field
sampling portion of this document.

I

Field Activities (SOW Task 2)

Task 30 Field Activities

Task 46 Laboratory Analysis and Oversight
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5.1.1.3 Dere EvetuenoN AND REP?RT PREPARATI1N

Project staff will review all laboratory reports for contract and method compliance and data usability.
Laboratory data packages will be subject to independent, third party validation when the data will be usid
to assess human or ecological risk or substantiate recommendations regarding the legal status or future
liability of the property.

Data will be presented in a relational database, using the conventions and structure of the Naval
Environmental Data Transfer System OfEDTS). Electronic data will be verified for consistency with hard
copy laboratory data reports.

Data collected during field activities and pertinent previously reported data will be presented in an RI
report. The report will provide the analytical results and the human health and ecological risk evaluation,
with recommendations for a fuither course of action.

5.1.1.4 MEETINGS

Earth Tech personnel will participate in periodic BRAC Cleanup Team/Restoration Advisory Board
(BCT/RAB) meetings and provide technical support when applicable, including briefing packages and
fact sheets documenting project progress.

5.1.1.5 PUR9HASING Supponr

Materials, supplies, and subcontractor services will be procured, and subcontracts will be administered.

5.1.1.6 PRaJE?T MANAGEMENT

The CTO rnanager will coordinate with the Navy remedial project manager (RPM) to ensure that the
project objectives are accomplished in a timely and effective rnanner. Monthly progress repons
summarizing project status will be prepared.

5.1.2 ProjectOrganization

The project organization chart (Figure 5-1) identifies project team members.

Remedial Project Manager. Provides governmental oversight of technical issues for the project.
Interfaces with the BCT, community representatives, and the contractor to meet project objectives.

Quality Assurance Officer (QAO). Provides governmental oversight of contractor's quality assurance
(QA) program. Provides quality-related directives through the RPM. Has authority to suspend project
execution if QA requirements are not adequately met.

BRAC Cleanup Team. Representatives from local, state, and federal regulatory agencies who provide
input to the Navy.

Contract Task Order Manager. Responsible for day-to-day management of project budgets, staffing,
deliverables, and schedule. communicates with the RPM on technical issues.

CLEAIY II Program Manager. Provides management oversight of execution of the task order in
compliance with the program contract.
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Pacific Division Contracting Officer. Represents the govemment in all contractual, cost, and scheduling
issues. Interfaces with RPM on performance and execution of the task order.

Program Quality Manager. Responsible for executing the contractor's QA program. Responsible for
ensuring that technical standards and specifications are met for each deliverable to the client. Coordinates
the peer and technical review of project deliverables, and ensr:res standards and QA requirements are met.

Ilealth and Safety Manager. Ensures that all field operations are conducted in accordance with safe
operating practices and in compliance with federal and state requiremants.

Project Chemist. Manages analytical laboratory services for the project. Prepares planning documents,
technical specifications, and quality assurance plans for collection of data. Oversees technical
performance of laboratory subcontractors.

Laboratory Subcontractor. Provides laboratory services in accordance with project specifications and
subcontract statement of work.

Data Validation Subcontractor. Provides data validation services in accordance with project
specifications and subcontract statement of work.

Project Geologist. Responsible for overseeing field operations that relate to groundwater and soil
sampling, and evaluation of technical data. Oversees technical performance of subcontractors.

Project Engineer. Responsible for overseeing field activities and evaluating technical data in conjunction
with the project geologist. Prepares planning documents for collection of data. Conducts data analysis and
evaluation and prepares technical reports.

Special Training Requirements. Training requirements applicable to this project are as follows:

All field personnel will have current health and safety training in accordance with CLEAN Health and
Safety Manual (Earth Tech 1998). This includes the initial 40-hour taining and current 8-hour refresher
training. The onsite health and safety manager will also have an additional 8 hours of supervisor training.

5.1.3 Schedule

The RI field activities will span approximately 4 months. The schedule shown on Figure 5-2 is for
planning purposes only and will be revised as needed.

5.1.4 Data Quality Objectives

The EPA's seven-step DQO process (EPA 2000b) has been followed to develop the work plan as
discussed in Section 3.3.

5.1.5 Documentationand Deliverables

Project records and documentation will be maintained in accordance with the procedures established for
this program.

Field Documentation. Records will be kept in accordance with CLEAN SOP 17, Logbook Protocols
(BNI 1999d). Monitoring well location, design, and construction will be recorded in the field notebook
for the CTO and on a Well Completion Record form. The field manager will provide a copy of the form
to the CTO manager for the project files. The CTO manager will review all well construction logs.

I
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In accordance with CLEAN SOP 17, Logbook Protocols (BNI 1999d), a bound field notebook with
consecutively numbered, water-repellent pages will be maintained. The logbook will be clearly identified
with the name of the activity, the person assigned responsibility for maintenance of the logbook, and the
beginning and ending dates of the entries. Data forms, with predetermined formats for logging field data,
will be incorporated into the logbook. This logbook will serve as the primary record of field activities.
Logbooks will allow a reviewer to reconstruct applicable events from entries made in chronological order
and in sufficient detail. The logbook will be maintained in a clean area and used only when outer gloves
have been removed. Entries on the data forms and in the logbook will meet the same requirements.
Entries will be made in indelible ink. Information recorded in the logbook will include the following:

1. The logbook will reference data maintained in other logs.

2. Corrections to antry records will be made by drawing a single line through the incorrect entry,
initialing, and dating the change. An explanation will be included if more than a simple mistake is
made.

3. Entries will be signed or initialed by the individual making the entry at the end of each day.

4. Page numbers will be entered on each logbook page.

5. The preparer will photocopy completed pages weekly. The field manager will conduct a technical
review of the logbook.

Laboratory Documentation. The laboratory will provide Level W data packages for all results as
required to perform validation in accordance with EPA guidance for data review (EPA 1994a and EPA
1994b). The packages will include a case summary, report forms, QC sample analysis results, acceptance
criteria, calculations, chromatograms, and applicable bench logs and preparation notes. The laboratory
will also provide data deliverables in a specified electronic format compatible with the project database,
developed in compliance with NEDTS. All laboratory deliverables will be submitted within 30 calendar
days of receipt of samples.

5.2 MeesunemENT AND Dere AcoursmoN

All samples will be collected in accordance with Navy CLEAN tr Program Procedures (BM 1999d)
except as modified to meet project-specific requirements and as presented in this QAPP.

5.2.1 Field Sampling Quality Assurance Measurements

Field sampling will include quality control samples that will characterize the potential contribution of
sample collection and handling procedures to the results and provide an assessment of the quality of the
data collected. The results of the quality assessment will be reflected in the conclusions and
recommendations of the investigation.

5.2.1.1 Tap Btnux

Trip blanks will be shipped with each package of samples submitted for analysis of volatile organic
compounds. The trip blank will be assigned a unique EPA ID and submitted for analysis. The results of
the measuremants will be used to assess the potential contribution of the shipping process to analytes
found in the samples. Trip blanks with detectable concentrations of target analytes may be used to quali$r
the findings and results of associated samples.

5.2.1.2 Teupennrune Btnt'tx

A temperature blank will be submitted with each package in which samples are cooled and measured
upon receipt at the laboratory. The acceptance criteria (4oC + 2) will be used to qualiff the results of
associated samples in accordance with applicable guidance.
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5.2.1.3 Frcn DupucArEs

Duplicate samples will be used to characterize the variability of the groundwater sampling process.
Results will be compared to the laboratory variability criteria for laboratory duplicates to assess whether
the effect is a function of laboratory sampling and analysis, a function of the sampling process, or a
function of the inherent variability of the site. The qualitative assessment will be used to characterize the
uncertainty of the conclusions of the investigation.

5.2.1.4 Frcto But'txs

Field blank samples will be used to clnracteize any contribution from the water used for
decontamination of equipment and may qualiff the assessment of the results based on the equipment
rinsates.

5.2.1.5 Eaupuettr RNSATE BLANK

Equipment rinsates will be collected to assess the potential contribution of cross contamination between
sample locations to the results reported. Target analytes detected in equipment rinsates will be compared
to analytes detected in samples and the conclusions qualified as necessary.

5.2.2 Laboratory Analytical Methods and Requirements

Laboratory services will be contracted under the Pacific Division Navy CLEAN II subcontracting system,
which has master services agreements (MSAs) with Naval Facilities Engineering Service Center
(NFESC)-evaluated laboratories qualified to perform work for this project. The MSAs speciff the work to
be performed, which shall be done in accordance with the referenced method and the Navy Installation
Restoration Chemical Data Quality Manual (IRCDQM) (NFESC 1999).

5.2.2.1 Pencutonere

No methods for analysis of perchlorate in soil have been published or proposed. Based on the relatively
high solubility of the analyte, use of a deionized water extraction followed by analysis by ion
chromatography will meet the project objective to estimate perchlorate concenhations in soil samples
collected at the site. The performance of the method will be evaluated using matrix spikes, and the
conclusions will be qualified appropriately. The cited method for analysis of the water extract will be
EPA Method 314.1 or Califomia DHS Method CLO4METH. A copy of the laboratory SOP is provided in
Appendix C.

5.2.2.2 Votertrc OaGANtc CoMpouNDs

VOCs will be analyzed in accordance with EPA Method 82608, using sample collection and preparation
in accordance with EPA 5035 for soil and 50308 for water. The analytes will be compounds on the
confract laboratory program (CLP) target list.

5.2.2.3 Votente P=TROLEUM HYDR?9ARB9NS

Volatile hydrocarbons will be evaluated for the approximate carbon range C6 tlrough C12, using purge
and tap followed by gas chromatography. Samples will be collected and analyzed in accordance with
EPA Methods 5035 and 80158 for soil.

5.2.2.4 EXTRA?TABLE PETRaLEUM HYDRa'ARBaNS

Exhactable hydrocarbons will be evaluated for the approximate carbon range C10 through C36, using
extraction and gas chromatography in accordance with EPA Method 80158.

5-9
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5.2-2.5 SeutvotentE OReANtc CoupouNos

Samples will be analyzed for SVOCs in accordance with EPA Method 8270C. The analytes will be
compounds on the CLP target list. N-nihosodimethylamine has been added to the target list; however, due
to the nature of the analyte and its recent identification as a potential contaminant, the analysis in soil and
groundwater may require method development and a separate analysis.

5.2.2.6 N-NITR?S?DIMETHYLAMINE BY H IGH-RES9LUTI1N G C/M S

N-nitrosodimethylamine in groundwater will be analyzed by high-resolution gas chromotography/mass
spectromefiry (GCA4S) using isotope dilution techniques.

5.2.2.7 DtoxtNs AND FURANS

Samples will be analyzed for dioxins and furans in accordance with EPA Method 8290C. Target
compounds will be analytes found in the WHO list of compounds (WHO 1997).

5.2. 2. 8 Expros/vEs (NrnoanouencgNtrRoAMtNEs)

Samples will be analyzed for explosive compounds by EPA Method 8330.

5.2.2.9 METALS

Samples will be analyzed for metals by trace inductively coupled plasma (ICP) EPA Method 6010, except
where an alternative method will be needed to achieve the target reporting limits in the sample matrix.
Samples will be analyzed for CLP target list metals by SW6010 or 7000 series methods. Soils will be
prepared in accordance with 30508, and waters in accordance with 3010A.

5.2.2.1 0 Gel/,enet Cueutsrnv

Samples will be analyzed for nitrates by deionized water extraction and EPA Method 352.1. Samples will
also be analyzed forpH by EPA SW9045C for soil and SW9040 for water.

5.2.3 QualityControl Requirements

All laboratory measurements will be performed in accordance with the Navy's IRCDQM (NFESC 1999)
and the Earth Tech MSA. The laboratory is required to have an approved QA program with current SOPs
for each method performed.

The laboratory will perform the following qualrty control analyses in accordance with the cited methods:

. Method or reagent blanks,

. Matrix spikes,

. Duplicates or matrix spike duplicates,

. Surrogates,

. Blank spikes or laboratory contol samples.

The values shown in Table 5-2 and Table 5-3 will be used to validate the data and assess the acceptability
for the project goals. Laboratory-derived acceptance criteria will be used if the criteria are either narrower
than those presented in Table 5-2 and Table 5-3, or if not, they will be developed in accordance with the
published method to represent realistic operational criteria.
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Table 5-2: Project Quality Control Criteria for Soil Samples

Analyte
Project Decision

Thresholda
Reporting Limit

Required
Precision

(RPD)
Accuracy (%R)o

MS/MSD LCS

Total Volatile Petroleum Hydrocarbons (Extraction: SW5035; Analysis: SWS01SB) (mdkS)

Volatile Petroleum Hydrocarbons

Extractable Petroleum HydrocarbonsI
I
t
I
I

I
I
I
t

I
b

t
I
I
?
I

Total Extractable Petroleum Hydrocarbons (Extraction: SW3550B; Analysis: SW80|5B) (mdkS)

51-134

Volatile Organic Compounds (Extraction: SW5035; Analysis: SW8260B) (USrkS)

1, 1,'l -Trichloroethane 630,000 5 30 65-135 6$135

1, 1,2,2-T etra chloroethane 380 5 30 64-135 64-13s
1,1,2-Trichloroethane 840 5 30 6$135 65-135

1,1-Dichloroethane 590,00 5 30 62-135 62-135

1.1-Dichloroethene 54 5 29 6*'t27 71-125

1 ,2-Dichloroethane 350 5 30 5&137 5&137

cis-1,2-Dichloroethene 43,000 5 30 6$135 65-135

trans-1,2-Dichloroethene 63,000 5 30 65-13s 6$135

1,2-Diehloropropane 350 5 30 60-'t35 60-135

2-Butanone 7,300,000 5 50 5r150 50-150

2-Hexanone 5 50 5r150 50-150

4-Methyl-2-pentanone 790,000 5 50 5r150 50-1s0

Acetone 1,600,000 '100 50 35-165 3ts165

Benzene 650 5 22 7*119 76-1 18

Bromodichloromethane '1,000 5 30 6S135 65-135

Bromoform 62,000 5 30 6ts135 6ts135
Bromomethane 3,900 5 30 62-135 62-135

Carbon disulfide 360,000 5 30 65-135 6S135

Garbon tetrachloride 240 5 30 52-135 52-135

Chlorobenzene 150,000 5 2',1 7*125 7&116

Chloroethane 3,000 5 30 5F135 55-135

Chloroform 240 5 30 64-135 64-'t35

Chloromethane 1.200 5 30 65-135 6ts135

cis- 1, 3-Dichloropropene 700 5 30 64-135 64-135

Dibromochloromethane 1 ,100 5 30 63-135 63-135

Ethylbenzene 1,500,000 5 30 61135 6F135

Methylene chloride 8,900 5 30 65-135 65-135

Styrene 4,600,000 5 30 65-135 65-135

Tetrachloroethene 5,700 5 29 66-12s 6$121

Toluene 590,000 5 21 72-126 72-126

trans-1,3-Dichloropropene 700 5 30 5F135 56-135

Trichloroethene 2,800 5 30 6't-135 61-135

Vinyl chloride 150 5 30 3*144 36-144
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Table 5-2: Project Quality Control Criteria for Soil Samples

Analyte
Project Decision

Threshold"
Reporting Limit

Required
Precision

(RPD)
Accuracy (o/oR)o

MS/MSD LCS

Xylenes (total) 1,400,000 5 30 6ts135 6$-135

Semivolatile Organic Compounds (Extraction: SW3550B; Anatysis: SW82Z0C) (USrkS)

T
l
f

--
D-
I

I
I
t
I
t
l

d
I
I
t
I
I
T
I

I

1,2,4-Trichlorobenzene 650,000 10 61 10-132 40-1 16

1 ,2-Dichlorobenzene 900.000 1 0 30 32-135 32-135

1,3-Dichlorobenzene 13,000 1 0 30 2F135 26-135

1 .4-Dichlorobenzene 3,400 1 0 57 1*',t28 38-116

2,2'-oxybis( 1 -Chloropropane) 2900 1 0 30 36-135 3F135

2,4,S-Trichlorophenol 6,100,000 1 0 30 2*175 25-175

2,4,6-Trichlorophenol .14,000 1 0 30 29-138 2$138

2,4-Dichlorophenol 180,000 1 0 30 3G-135 3ts135
2,4-Dimethylphenol 1,200,000 10 30 3F149 3ts149
2,4-Dinitrophenol 120,000 50 30 2*161 2*16'l

2,4-Dinitrotoluene 120,000 10 61 12-'t34 38-118

2,&Dinitrotoluene 61,000 1 0 30 41-135 41-135

2-Chloronaphthalene 3,900,000 10 30 50-135 50-135

2-Chlorophenol 63,000 1 0 54 12-120 3ts113
2-Methylnaphthalene 1 0 30 31-135 31-135

2-Methylphenol 3,100,000 1 0 30 25-135 2*135

2-Nitroaniline 3,500 50 30 40-135 40-135

2-Nitrophenol 1 0 30 34-135 34-135

3, 3'-Dichlorobenzidine 1 ,100 1 0 30 25-175 2y175

3-Nitroaniline 50 30 41-135 41-135

4, 6-Dinitro-2-methylphenol 50 30 25-144 2*144

4-Bromophenyl-phenylether 1 0 30 4:J--137 43-137

4-Chloro-3-methylphenol 1 0 58 10-126 37-113

4-Chloroaniline 240,000 20 30 3s-146 3r146
4-Chlorophenyl-phenyl ether 10 30 41-',t42 41-142

4-Methylphenol 310,000 1 0 30 2s-135 25-135

4-Nitroaniline 50 30 30-153 30-153

4-Nitrophenol 490.000 50 60 12-132 1F .128

Acenaphthene 3,700,000 1 0 59 16-134 41-118

Acenaphthylene 1 0 30 37-135 37-135

Anthracene 22,000,000 10 30 35-1 75 3$175

Benzo(a)anthracene 620 1 0 30 41-143 41-143

Benzo(a)pyrene 62 1 0 30 31-135 31-135

Benzo(b)fluoranthene 620 1 0 30 27-135 27-135

Benzo(g,h,i)perylene 1 0 30 2$159 2*159

Benzo(k)fluonnthene 6200 1 0 30 31-135 31-135
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Table 5-2: Project Quality Gontrol Criteria for Soil Samples

Analyte
Project Decision

Thresholda
Reporting Limit

Required
Precision

(RPD)
Accuracy (o/oR)o

MS/MSD LCS

bis(2-Chloroethoxy)methane 1 0 30 39-13s 39-135

bis(2-Ethylheryl)phthalate 35,000 1 0 30 34-135 34-135

bis-(2-Chloroethyl)ether 210 10 30 2F139 2S139

Butylbenzylphthalate 12,000,000 1 0 30 2ts135 2ts135

Carbazole 24,000 10 30 2F't59 25-159

Chrysene 62,000 1 0 30 45-143 45-143

Di-n-butylphthalate 6,100,000 10 30 4o-135 40-13s

Di-n-ocgllphthalate 1,200,000 1 0 30 42-135 42-135

Dibenz(a,h)anthracene 62 10 30 27-135 27-135

Dibenzofuran 290.000 1 0 30 2y175 2*175

Diethylphthalate 49,000,000 10 30 2F136 2*136

Dimethylphthalate 610,000,000 1 0 30 2*137 28-137

Fluoranthene 2,300,000 1 0 30 37-13s 37-135

Fluorene 2,600,000 10 30 3F't49 38-149

Hexachlorobenzene 200 10 30 3ts143 36-143

Hexachlorobutadiene 6,200 1 0 30 2*135 2S135

Hexachlorocyclopentadiene 420,000 50 30 31-135 31-135

Hexachloroethane 35,000 ' t0 30 25-163 2L163

Indeno(1,2,3-cd)-pyrene 620 10 30 2v170 2*170

lsophorone 510,000 10 30 2*175 2*175

N-Nitroso-di-n-propylamine 69 1 0 30 4r135 40-135

N-Nitroso-diphenylamine 99,000 10 30 36-143 3F143

Naphthalene 56,000 1 0 30 27-135 27-135

Nitrobenzene 20,000 1 0 62 11134 32-122

Pentachlorophenol 3,000 50 62 10-134 15-128

Phenanthrene 1 0 30 4+135 4+135

Phenol 3.700,000 1 0 53 10-1 16 30-1't 1

Pyrene 2,300,000 1 0 56 22-134 38-130

Metals (Preparation: SW 30508; Analysis: Mercury SW 7471,a11other metals SW 6010) (mg/kg)

Aluminum 14,800 5 20 7*125 80-120

Antimony 3.06 3 20 7*125 80-120

Arsenic 6.86 0.3 20 7*125 80-120

Barium 't73 1 20 7*125 80_120

Beryllium 0.669 0.2 20 7*12s 80-120

Cadmium 2.35 0.2 20 7*125 80-120

Calcium 46,000 1 0 20 7*125 8G-120

Chromium 26.9 0.5 20 7*125 80-120

Cobalt 6.98 0.5 20 7*125 80-120
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Table 5-2: Project Quality Control Criteria for Soil Samples

Analyte
Project Decision

Threshold"
Reporting Limit

Required
Precision

(RPD)
Accuracy (%R)b

MS/MSD LCS

Copper 10.5 0.5 20 7 F . 1 2 5 80-120

lron 18,400 3 20 7*125 8r120
Lead 15.1 0.3 20 7*125 8r120
Magnesium 8,370 0.5 20 7*',t25 8r120
Manganese 291 10 20 7*125 80-120

Mercury 0.22 0.2 20 7*125 8r120
Nickel 15.3 0.2 20 75-'t25 80-120

Potassium 4,890 20 20 7*125 80-120

Selenium 0.32 0.3 20 7*125 80-120

Silver 0.539 0.5 20 75-125 EO-120

Sodium 405 100 20 7*125 8r120
Thallium 0.42 0.4 20 7*125 80-120

Vanadium 71.8 0.5 20 7F .125 8r120
Zinc 77.9 1 20 7*125 8r120
Dioxins and Furans (Extraction: SW35508. Atalysis: SW8290c) (pSftS)

I
I
Ie
J

I

I
t
T
I
I

t
I
I
I
I
I
t

Nitroaromatics/nitroamines (Explosives) (Extraction and analysis: SW 8330) (pdkg)

t

2,3,7,&TCDD 3,900 400c 25 40-135 40-135

1,2,3,7,8-PCDD 400 25 40-13s 41135

1,2,3,4,7,8-HxCDD 1,000 25 40-135 40-135

1,2,3,6,7,8-HxCDD 1,000 25 4G-135 41135

1,2,3,7,8,9-HxCDD 1,000 25 40-135 40-135

1,2,3,4,6,7,&HpCDD 1,000 25 40-135 4G135

OCDD 2,000 25 40-135 41135

2,3,7,&TCDF 400 25 40-135 4r135
1,2,3,7,&PCDF 400 25 40-135 4r135
2,3,4,7,$-PCDF 1,000 25 40-135 4r135
1,2,3,4,7,8-HxCOF 1,000 25 40-135 40-135

1,2,3,6,7,8-HxCDF 1,000 25 4o-135 40-135

1,2,3,7,8,9-HxCDF 1,000 25 40-135 40-135

2,3,4,6,7,8-HxCDF 1,000 25 40-135 40-135

1,2,3,4,6,7,&HpCDF 1,000 25 40-135 40-135

1,2,3,4,7,8,$HpCDF 1,000 25 40-135 40-135

OCDF 2,000 25 4r135 4G-'135

Octahydre.'t,3,5,7-tetranitro-1,3,5,7-44,000,000 200 23 64-109 59-1 1 1

He)€hydro-1,3,$.trinitro-1,3,5-
triazine(RDX)

22,000 200 33 63-129 65-1 13

1,3,$Trinitrobenzene (1,3,$.TNB) 26,000,000 200 24 76-125 73-110

1,3-Dinitrobenzene (1,3-DNB) 88,000 200 20 73-1'.t1 66-109
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Table 5-2: Project Quality Control Criteria for Soil Samples

Analyte
Project Decision

Threshold"
Reporting Limit

Required
Precision

(RPD)
Accuracy (%R)b

MS/MSD LCS

Methyl-2,4,S'trinitrophenylnitramine
(Tetryl)

8,800,000 200 29 60-1 17 48 - .116

Nitrobenzene (NB) 110,000 200 21 72-114 68-107

2,4,STrinitrotoluene (2,4,6-TNT) 82,000 200 26 6$120 70-111

4-Amino-2,6dinitrotoluene (4-Am- 200 27 63-1 18 55-1 14

2-Amino4, &dinitrotoluene (2-Am-
DNT)

200 29 6V122 62-115

2,4-Dinitrotoluene (2,4-DNT) 1,800,000 200 29 6*122 62-115

2,GDinitrotoluene (2,6-DNT) 880.000 200 27 63-1 18 55-1't4

2-Nitrotoluene (2-NT) 200 38 50-126 44-120

3-Nitrotoluene (3-NT) 1,000,000 200 23 68-114 62-'t18

4-Nitrotoluene (4-NT) 1,000,000 200 38 5r126 44-120

I
I
I
I
I
t

I
I
I
I
I
t

Notes:
mg/kg = milligrams per kilogram n.a. = not applicable
Ugftg = micrograms per kilogram RPD = relative percentage of difference
pg/kg = picograms per kilogram %R = percent recovery
LCS = laboratory control sample SW = Test Method Solid Waste (EPA 1997b)
EPA = U.S. Environmental Protection Agency ' - calculated from TEF values as TEQ

= none established TEF = toxicity equivalency factor
MS = matrix spike TEQ = toxicity equivalency quotient
MSD = matrixspikeduplicate V\ 4, = WaterandWaste(EPA1983)
CDD = chlorodibenzodioxin, CDF = chlorodibenzofuran

In general, the prefixes that accompany these suffixes are as follows:T = tetra, ps = pentia, Hx = hexa, Hp =
hepta, O = octa

" For VOCs, SVOCs, explosives, dioxins, and perchlorate, the lower of Califomia Modified PRGs and EPA Region lX
PRGs residential (November 2000 Update) has been used; for metals, established background threshold levels (95h
quantile) have been used (BNl 1996).
o Laboratory-specifi c performance criteria.'Actual dioxin reporting limits are calculated based on sample-specific internal standard recovery data.o California Department of Health Services published method.

Miscellaneous analytes

Perchlorate (mS/kS) $ethod:
Modified METHCLO4o orWW 314.1)

39 20 20 7*125 8r120

pH (units) (Method: SW9045C) n.a. n.a. 0.5 units 0.10 units

Nitrate (mg/kg) (Method: Modified
\/\  1300.0orWW352.1)

200 20 7*125 80-120

Table 5-3: Project Quality Control Criteria for Groundwater Samples

Analyte
Project Dedsion

Thresholda
Reporting Limit

Reouired
Precision

(RPD)
Accuracy (%R)b

MS/MSD LCS

Total Volatile Petroleum Hydrocarbons (Extraction: SW 50308. Analysis: SW80I5B) (mg/L)

I
Volatile Petroleum Hydrocarbons

Extractable Petroleum Hydrocarbons

Total Extractable Petroleum Hydrocarbons (Extraction: SW 3520C. Analysis: SW80i5B) (mg/L)

Volatile Organic Compounds (Extraction: SW50308. Analysis: SW8260B) (Ug/L)

5-15
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Table 5-3: Project Quality Control Criteria for Groundwater Samples

Analyte
Project Decision

Thresholda
Reporting Limit

Required
Precision

(RPD)
Accuracy (%R)D

MS/MSD LCS

1,1,1-Trichloroethane 540 1 20 7G-130 7*'t25

1,1,2,2-T etr achloroeth a ne 1 1 20 70-130 ;;;2G 
"

1, 1,2-Trichloroethane 5 1 20 7r130 7 ts .125

1.1-Dichloroethane 810 1 20 7r130 7*125

1,1-Dichloroethene 6 1 20 7G-130 7*125

1 ,2-Dichloroethane 0.5 0.5 20 70-130 7*125

cis-1,2-Dichloroethene 61 1 20 70-130 7*125

trans-1 .2-Dichloroethene 't20 1 20 7G-130 7*125
1 ,2-Dichloropropane 5 1 20 70-130 7+125
2-Butanone 1,900 100 40 50-150 6G-140

2-Hexanone 50 40 50-150 61140
4-Methyl-2-pentanone 160 50 40 50-150 60-140
Acetone 610 100 40 50-1s0 61140

Benzene 1 1 20 70-130 7*125
Bromodichloromethane 0.18 0.1 20 70-130 7y125

9::*"i-"- _ 8.5 1 20 70-130 7*125

Bromomethane 8.7 1 20 70-130 7*125

Carbon disulfide 1,000 1 20 70-130 7*125

Carbon tetrachloride 0.5 0.5 20 7r130 7y125

Chlorobenzene 1 1 0 ,| 20 70-130 75-125

Chloroethane 4.6 1 20 70-130 7*125

Chloroform 0.16 0.1 20 7o-130 7*125

Chloromethane 1 .5 1 20 70-130 7*125

cis-1,3-Dichloropropene 0.5 0.5 20 7Ft30 7*125

Dibromochloromethane 0.13 0.1 20 70-130 7*125

Ethylbenzene 1,300 1 20 70-130 7;125
Methylene chloride 4.3 3 20 7r130 7*125

Styrene 1,600 1 20 70-130 7*125

Tetrachloroethene 1 . 1 1 20 7r130 7*125
Toluene 720 1 20 70-130 7*125
trans-1,3-Dichloropropene 0.5 0.5 20 70-130 7*125

Trichloroethene 1 .6 1 20 70-130 7*125
Vinyl Chloride 0.5 0.5 20 70-130 7*125

Xylenes (total) 1,400 1 20 7r130 7y12s
semivolatile organic Gompounds (Extraction: sw3s20c. Analysis: sw8270G) firg /L)

I

r
O-.I

t'

I
I
t
I
I
t

J
I
t
I
I
I
I
I
t
i

1,2,4-Trichlorobenzene 190 1 0 30 44-142 4+'t42
1.2-Dichlorobenzene 370 1 0 30 42-155 42-155
1,3-Dichlorobenzene 5.5 1 0 30 36-125 3*125
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Table 5-3: Project Quality Gontrol Criteria for Groundwater Samples

Analyte
Project Decision

Threshold"
Reporting Limit

Required
Precision

(RPD)
Accuracy (%R)b

MS/MSD LCS

1 ,4-Dichlorobenzene 5 5 30 3r125 30-12s

2,2'-orybis( 1 -Chloropropane) 0.96' 10 30 35-135 3$135

2,4,S-Trichlorophenol 3,600 1 0 30 2+175 2*175

2,4,6-Trichlorophenol 6.1 3 30 3r128 39-128

2,4-Dichlorophenol 1 1 0 1 0 30 4t125 4*125

2,4-Dimethylphenol 730 1 0 30 4S139 45-139

2,4-Dinitrophenol 73 10 30 30-151 30-151

2.4-Dinitrotoluene 73 1 0 30 39-139 3F't39

2,6-Dinitrotoluene 36 10 30 51-125 51-125

2-Chloronaphthalene 490 1 0 30 6rJ-.125 6o-125

2-Chlorophenol 30 10 30 4',t-125 41-125

2-Methylnaphthalene 10 30 4't-125 4',1-125

2-Methylphenol 1,E00 10 30 2*125 2*125

2-Nitroaniline 2.1 ' 50 30 5o-125 5|u..125

2-Nitrophenol 10 30 44-125 44-125

3,3'-Dichlorobenzidine 0.1 5* 10 30 2*175 2 F ^ 1 7 5

3-Nihoaniline 50 30 s',t-125 51-125

4,GDinitro-2-methylphenol 50 30 2t134 2V13/.

4-Bromophenyl-phenylether 1 0 30 53-127 53-127

4-Chloro-3-m ethylphenol 1 0 30 44-125 44-',t25

4-Chloroaniline 150 1 0 30 45-136 4+-136

4-Chlorophenyl-phenyl ether 1 0 30 51-132 51-132

4-Methylphenol 180 1 0 30 3T125 33-125

4-Nitroaniline 50 30 40-143 4|.F.143

4-Nitrophenol 290 50 30 2*131 2*131

Acenaphthene 360 1 0 30 4*125 49-.125

Acenaphthylene 10 30 47-125 47-125

Anthracene 1,800 1 0 30 45-165 4F165

Benzo(a)anthracene 0.09* 1 0 30 51-1 33 5't-133

Benzo(a)pyrene 0.2 0.2 30 41-125 41-125

Benzo(b)fluoranthene 0.09* 10 30 37-',t25 37-125

Benzo(g,h,i)perylene 10 30 34-149 34-.149

Benzo(k)fluoranthene 0.92' 10 30 37-125 37-',125

bis(2-Chloroethoxy)methane 1 0 30 4*125 4*125

bis(2-Ethylhexyl)phthalate 4.8* 10 30 33-129 33-129

bis-(2-Chloroethyl)ether 0.01 ' 10 30 4l-'t25 44-125

Butylbenzylphthalate 7,300 1 0 30 26-125 26-125

Carbazole 3.4', 50 30 2$135 29-135
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Table 5-3: Project Quality Control Criteria for Groundwater Samples

Analyte
Project Decision

Threshold"
Reporting Limit

Required
Precision

(RPD)
Accuracy (%R)b

MS/MSD LCS

Chrysene 9.2 c 30 55-133 5ts133

Di-n-butylphthalate 3,600 1 0 30 3+126 34-126

Di-n-octylphthalate 730 10 30 3&-127 3y',t27

Dibenz(a, h Fanthracene 0.01' 10 30 50-125 s0-125

Dibenzofuran 24 10 30 52-125 52-125

Diethylphthalate 29,000 1 0 30 37-125 37-125

Dimethylphthalate 360,000 10 30 2*175 2*175

Fluoranthene 1,500 1 0 30 47-125 47-125

Fluorene 240 10 30 48-139 48-139

Hexachlorobenzene 1 1 30 46-133 46-133

Hexachlorobutadiene 0.86* 1 0 30 2v't25 2*125

Hexachlorocyclopentadiene 260 50 30 4't-125 41-125

Hexachloroethane 4.9' 5 30 2F153 25-153

I ndeno(1,2,&cdlpyrene 0.09" 1 0 30 27-160 27-160

lsophorone 71 10 30 2*175 2*175

N-NitrosG.di-n-propylamine 0.0036' 1 0 30 37-125 37-125

N-Nitroso-diphenylamine 140 10 30 27-125 27-125

Naphthalene 6.2 5 30 50-125 5r125

Nitrobenzene 3.4t 5 30 4F133 46-133

Pentachlorophenol 0.56 1 30 28.136 28-136

Phenanthrene 10 30 54-125 54-125

Phenol 22,000 1 0 30 25-125 2y125

Pyrene 180 1 0 30 47-136 47-136

Metals (Preparation: SW 30108; Analysis: Mercury SW7471, all other metals SW6010) (US/L)

t
-
rl

Io
I
D

T
t
I
I
I
T

d
I
I
I
1
I
I
I
t
t

Aluminum 36,000 5 20 7*125 80-120

Antimony 15 5 20 7*125 80-120

Arsenic 0.045 0.3 20 7*125 8r120

Barium 2,600 1 20 75- .125 80-120

Berytlium 73 o.2 20 75-125 80-120

Cadmium 1 8 0.2 20 7t125 80-120

Calcium 1 0 20 7.$125 80-120

Chromium &l 0.5 20 7*125 80-120

Cobalt 2,200 0.5 20 7t125 8r120

Copper 1,400 0.5 20 7 F ' 1 2 5 E0-120

lron 1 1,000 3 20 75-125 80-120

Lead 0.0036 0.3 20 75-125 8r120
Magnesium 0.5 20 7y125 80-120

Manganese 880 1 0 20 7.5-125 80-120
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Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine(HMX)

Hexahydro-1,3,S-trinitro-1,3,5-

1,3,$'Trinitrobenzene (1,3,S-TNB)

1,3-Dinitrobenzene (1,3-DNB)

Methyl-2,4,Gtrinitrophenylnitram ine

Nitrobenzene (NB)

2,4,GTrinitrotoluene (2,4,&TNT)

4-Amino-2,6-dinitrotoluene (4-Am-

2-Amino-4, 6-dinitrotoluene (2-Am-
DNT)

2,4-Dinitrotoluene (2,4-DNT)

2,&Dinitrotoluene (2,&DNT)

2-Nitrotoluene (2-NT)

3-Nitrotoluene (3-NT)

4-Nitrotoluene (4-NT)

mg/L = milligrams per liter
ng/L = nanograms per liter
Ug/L = micrograms per liter
LCS = laboratory control sample
EPA = U.S. Environmental Protection Agency
- = none established
MS = matrix spike
MSD = matrix spike duplicate
CDD = chlorodibenzodioxin, CDF = chlorodibenzofuran

= not applicable
= relative percentage of difference
= percent recovery
= Test Method Solid Waste (EPA 1997b)
= Waterand Waste (EPA 1983)

5o-135

50-135

50-135

5r135

50-135

5r135

50-135

5r135

50-135

50-135

n.a.
RPD
% R
SW
vl/w

In general, the prefixes that accompany these suffixes are as follows:T = tetra, ps = penta, Hx = hexa, Hp =
hepta, O = octa
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Table 5-3: Project Quality Control Criteria for Groundwater Samples

Analyte
Project Decision

Thresholda
Reporting Limit

Required
Precision

(RPD)
Accuracy (%R)o

MS/MSD LCS

Mercury 1 1 0.2 20 7*125 80-120

Nickel 41,000 0.2 20 7*125 8&120

Potassium 20 20 7*'125 80-120

Selenium 180 0.5 20 7*125 80-120

Silver 180 0.5 20 75-125 80-120

Sodium 100 20 7*125 80-120

Thallium 2.4 0.5 20 7*125 80-120

Vanadium 260 0.5 20 7*125 80-120

Zinc 11,000 1 20 7*',t25 80-'t20

Nitroaromatics/nitroamines (Explosives) (Extraction and analysis: SW8330) (pglL)

Miscellaneous analytes

Perchlorate (mg/kg) (Method:
Modified METHCLO4o orVVW 314.1)

1 8 5 20 7*125 80-120

pH (units) (Method: SW9045C) 6.5-8.0 n.a. n.a. 0.5 units 0.10 units

Nitnte (mg/kg) (Method: Modified
WW300.0 orWW352.1)

1 20 7*125 80-120

Notes;
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Table 5-3: Project Quality Control Criteria for Groundwater Samples

Accuracy (%R)o
Analyte
'Laboratory reporting limits are greater thresholds: see 'Reporting
Limits' betow for evaluation of these analytes.
Decision thresholds shown in italics are based on drinking water MCLs. PRGs for these compounds are too low to be
detected with reasonable analytical confi dence.
" For VOCs, SVOCs, explosives, dioxins, Perchlorate, and metals, the lower of Califomia Modified PRGs and EpA Region
lX PRGs for residential tap water (November 2000 Update) have been used; for analytes whose PRGs are lower than the
laboratory reporting limits, primary MCLS have been used.
o Laboratory-specift c performance criteria.
c Actual dioxin reporting limits are calculated based on sample-specific intemal standard recovery data.
o Califomia Departrnent of Health Services published method.

Reporting Limits. The laboratory will have crurent and documented reporting limits consistent with the
values presented in Table 5-2 and Table 5-3. Reporting limits that exceed the selected decision criteria
will be evaluated on an individual basis. Analytes not detected in any sample at the site or that have no
reasonable expectation to be the result of site activities will not be included in further evaluation.
Analytes that are identified as site COPCs will be incorporated into the site evaluation and
recommendations; the detection limit will be addressed as a factor in the uncertainty associated with the
decision-making process.

Method Blanks. A method blank will be analyzed with every batch of 20 or fewer samples to measure
laboratory contamination. The method blank will be an analyte-free matrix (water or soil) that will be
carried through the entire preparation and analysis procedure. Ifany analytes are found above reporting
limits, the results of samples in the batch will be examined. Those with results less than the reporting
limit or greater than 10 times the value of the method blank will be accepted. Other samples will be
reanalyzed in another batch. Consistent presence of contamination will require investigation and
correction.

Laboratory Control Samples. A laboratory control sample (LCS) will be analyzed with every batch of
20 samples or less for accuracy. The LCS will consist of a method blank spiked with a known amount of
analyte that will be carried through the entire preparation and analysis procedure. The LCS source will be
different from that used to prepare calibration standards. Analyes used for the LCS will comply with the
method requirements. Control charts may be used, and confrol limits will be calculated based upon
historical data. When contol limits are exceeded, the analysis willbe stopped, and the problem corrected.
Samples associated with the out-of-control LCS will be reanalyzed in another batch, unless documented
evidence is presented to show that associated samples were not affected. Guidance limits for the LCS
listed in Table 5-2 and Table 5-3 will be used unless more restrictive laboratory-specific limits are
established or statistically based limits are developed.

Matrix Spikes. A matrix spike (MS) will be analyzed for at least one out of every 20 samples to measure
matrix effects on accuracy. The MS will consist of additional aliquots of sample spiked with a known
amount of analye. Compounds to be spiked will be in accordance with the laboratory SOP or the
published method. Guidance limits for the MS listed in Table 5-2 and Table 5-3 will be used unless more
restrictive laboratory-specific limits are established. If the analyte concentration in the sample is greater
than twice the amount of spike added, the spike will be considered invalid and the recovery will not be
calculated. If a valid spike recovery exceeds acceptance limits but the LCS is in control, matrix
interference is indicated.

Duplicates or Matrix Spike Duplicates. A duplicate or a matrix spike duplicate (MSD) will be analyzed
for at least one out of every 20 samples to measure precision. For any batch of samples that does not
contain a duplicate or MSD (i.e., when insufficient sample is available), two LCSs may be used.
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However, every effort will be made to provide sufficient sample for laboratory QC. If the relative
percentage of difference EPD) does not meet the established acceptance limits, the problem will be
investigated and corrected. Any affected samples will be reanalyzed in a separate batch. Acceptance
limits for duplicates/IMSDs listed in Table 5-2 and Table 5-3 will be used unless more restrictive
laboratory-specific limits are established or statistically derived limits are developed.

Surrogates. Surrogate spikes will be added to all samples for organic analyses to measure sample-
specific accuracy. Surrogate spike acceptance criteria are developed by the laboratory and will be
provided with the data package.

5.2.4 Galibration and Preventive Maintenance

The laboratory is required to document calibration procedures in accordance with Appendix C, Section
5.9.4 of the Navy IRCDQM (NFESC 1999). Calibration procedures will be consistent with specified
method requirements.

The laboratory will perform preventive maintenance on instruments used to analyze project samples and
will keep records of all such maintenance in accordance with Section 5.8 of Appendix C of the IRCDQM
(NFESC 1999) Prevartive maintenance documentation is incorporated into laboratory certification
requirements and is an element of the subcontractor laboratory quality assurance plan, which will be
reviewed and approved prior to selection of a CLEAN II subcontractor laboratory.

5.2.5 Acceptance Requirements for Supplies and Consumables

Supplies and consumables that have the potential to impact data quality will include sample containers
and preservatives. All sample containers and preservatives will be provided by the laboratory. The
laboratory will track sample container and preservative sources and ensure that the containers are free
from contamination. Field blanks will serve as an independent verification of consumable integrity.

Consumables used in sample collection include EnCore soil samplers and the tubing installed in each
well. New materials in original packaging from the supplier will be used and selected on the basis of
being appropriate for the application. Stainless-steel rings used for soil sample collection will be
thoroughly scrubbed in a non-phosphate detergent solution and double-rinsed with distilled or deionized
water prior to each use.

5.2.6 Data Management

The laboratory will verifu, reduce, and report data as specified in their laboratory QA plan and in
accordance with the laboratory SOW. Both hard copy and electronic data deliverables (EDD) will be
required within 30 days of sample receipt. The format for both hard copies and EDDs is specified in the
subcontract. Hard copy data will be delivered on CLP-like forms, along with a case narrative, table of
contents, and raw data for Level IV QC deliverables.

Printed laboratory reports will be received and reviewed for completeness and compliance with the
laboratory SOW. The project chemist will immediately review the case narrative and report to project
management any issues that may effect the project conclusions or schedule. The project chemist will also
ensure that appropriate copies are provided to technical staff, data validation personnel, and the CTO
manager.

EDDs will be received on diskettes or through electronic mail in the format specified in the analytical
laboratory technical specifications. EDDs will be loaded into a database management system and checked
for completeness and errors. Part of this check involves veriffing that all requested analyses for each
sample are performed and reported. This may be accomplished by comparing the delivered results to
those recorded electronically. If errors are encountered or data are not complete, the laboratory will be

5-21



November 2001 FinalWork Plan, Phase ll Rl, IRP Site I QAPP

notified and data will be resubmitted. If only minor errors or omissions are encountered, data
management personnel will manually correct the data, but the laboratory will be notified so that it can
rectifu the problems for future projects. Once in the database, the records will be made accessible to
project personnel.

The electronic data versus hard copy data will be manually verified for the entire project. Final data tables
will be compared to the database to verifu the output.

Computer files will be backed up daily to avoid loss of information. Hard copy data will be stored in
secure areas, while electronic data will be stored in password-protected files, with read-only access to
users who do not have authorizatron to edit the data. The data will be stored for 10 years after the close of
the PACDIV CLEAN II contract.

5.3 PRoJEcr Qualrw AssunlncE OvERSIGHT

Samples will be submitted to an NFESC-evaluated laboratory for analysis by methods cited in Table 5-2
and Table 5-3. The laboratory will also be certified by the California State Environmental Laboratory
Accreditation Program (ELAP). Laboratory data quality strategies and criteria were developed in
accordance with the project DQOs and the following references:

. Installation Restoration Chemical Data fuality Manrzal (NFESC lg99),

. Test Methodsfor Evaluatw Solid Wastes, PhysicaUChemical Methods (SW8aQ (EPA 1997b),

. Laboratory Data Validation Functional Guidelinesfor Evaluating Organics Analyis @PA 1994a),

. Laboratory Data Validation Functional Guidelinesfor Evaluating Inorganics Analysis (EPA 1994b).

System and performance audits are a fundamental element of the QA process and are the tool used to
demonstrate compliance with data quality requirements.

Overall responsibility for implementation and monitoring of the Earth Tech QA program resides with the
CLEAN II project quality manager. The CLEAN tr project quality manager and the CTO manager will be
responsible for reviewing the technical contents of all submittals required under this project. The QA
activities applicable to this CTO are described in Standard Operating Procedures (BM 1999d). The Earth
Tech peer review program will be followed during this project.

5.3.1 Field Audits

The project chemist is anticipated to visit the site weekly during field activities to assess field practices
for compliance with procedures and requirements. Documentation of the review shall be included in the
project files.

5.3.2 Laboratory System Audits

Laboratories solicited for this project are required to have successfully completed evaluation by the Naval
Facilities Engineering Service Command. Further evaluation of laboratory performance will be through
data package reviews and oversight by the project chemist.

5.3.3 Laboratory PerformanceReview

Continual laboratory performance review will be conducted for the project. This will consist of the
following tasks:

. Internal laboratory oversight by laboratory QA manager,
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Frequart progress reports and discussions between the project chemist and the laboratory project
manager,

Project chemist oversight of deliverables and reports,

Desktop evaluation of reports and data packages,

Data validation, as discussed in Section 5.4.2.

5.3.4 Performance Evaluation Samples

Laboratory performance will be assessed using commercially available performance evaluation (pE)
samples. Samples will be submitted as blind or double-blind samples within the first week of field
activities. Results of the analysis will be compared to the stafistically derived acceptance criteria provided
by the PE sample vendor. The results of the assessment will be included in the discussion of data quality
in the report.

5.3.5 CorrectiveActions

Correcfive action requests will be issued and tracked by the project chemist when deficiencies or
instances of noncompliance are noted, whether in freld audits or laboratory evaluations. These findings
will be resolved in a timely malmer, typically within 30 days, by the project rnanager and documented in
the project file. Findings that affect the collection or interpretation of project data will be noted in the
laboratory case narative and, as necessary, the pilot test report.

5.3.6 Reports to Management

Documentation of audits, copies of audit checklists, and copies of corrective action reports will be
included in project frles to be reviewed during nulnagement evaluation of project progress. Significant
corrective actions, which are identified as having a direct effect on data quality or project completion, will
be addressed by the CTO manager in writing to the program manager.

5.4 Dare ValroenoNAND Usaarurv
All data developed in the course of the project will be evaluated for usability and compliance with
measurement quality objectives. Field data will be tabulated and presented in the context of the data
gathering. Laboratory data will be validated as specified below in accordance with the project DQO's and
Southwest Division's (SWDIV) environmental work instructions.

5.4.1 Desktop Data Review

Upon receipt, all field data will be reviewed by the field manager and project manager for internal
consistency and completeness. Laboratory data will be reviewed by the project chemist and the project
geologist for applicability to the assessment of the site.

5.4.2 DalaValidation

The data validation stategies presented in the SWDIV EWI #1 specifu investigations at NPL sites will be
subject to a minimum of 20 percent Level [V validation, with the remainder of the data subject to Level
III validation.

Due to the nature of the validation process, Level III and IV data validation will be performed on
complete sample delivery groups, i.e. all samples in a package will be validated at Level III or fV as
assigned. This may result in a higher percentage of Level fV validated data than planned, but the
approach will save in management and tracking resources.
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5.4.2.1 Levet lll VauoenoN

A minimum of Level III validation, as described in SWDIV EWI #1, will be performed on all samples
collected during the investigation. Systematic concems identified in Level III may be cause for additional
Level IV review. Such review will be conducted until a retum to compliance is verified.

5.4.2.2 LEvEL lV Veuoenou

Level IV validation will be performed on at least 20 percent of the samples, typically the first data
packages submitted by the laboratory. The Level IV validation is intended to identifu if any significant,
systematic erors are present in the laboratory procedures or processes. If the Level tV validation
identifies systematic elrors, the laboratory will be required to initiate corrective action and ensure that
such errors are corrected.

5.4.3 Data Usability

The final report will summarize the data validation findings, indicating the processes and findings of the
review process. Data reported in the project report will be flagged with appropriate qualifiers to indicate
the usability.

Data may be assigned the following qualifiers:

estimated concentration
presumptive evidence of the identification of an analyte
rej ected data (unusable)
not detected (e.g., not present because of blank contamination)

Combinations of qualifiers such as UJ and NJ are possible. Where the validation qualifiers affect the
project decision recommendations, the report will discuss the issue and the necessary corrective action.
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6. RISK EVALUATION

Phase II RI analytical data will be used in a PRE of human health and in an ecological PRE. When
contamination is detected at the site, a PRE will be conducted to assist in the decision-making process. If
the site has been fully characterized according to the CSM and contamination is not detected, a PRE will
not be required. The human health and ecological PREs will be conducted according to current Navy
methodology. The human health PRE will follow the draft PACDII/ Risk Assessment Protocols (Earth
Tech 1999)

6.1 Humen Heelrn PRE
A human health PRE will be performed to assess whether potential receptors are impacted by site
contamination and whether contamination poses a significant risk to human health. The PRE will be
conducted according to the EPA Risk Assessment Guidancefor Superfund (MGS) (EPA 1989 and 1991).
The human health PRE will be conducted in two phases. First, a conservative screening PRE will be
performed using EPA Region DVCaI-EPA modified PRGs (EPA 2000) as the basis of comparison; and
second, if necessary, a site-specific PRE will be performed. The PRE decision tree is shown on Figures
6-'1.,6-2, and 6-3.

6.1.1 Screening PRE

Exposure point concentrations (EPCs) for media of concern will be determined consistent with guidelines
established by EPA (1992) Calculating the Concentration Term. Both maximum and reasonable
maximum exposure (RME) EPCs will be calculated. The maximum EPC is defined as the maximum
detected concentration of an constituent of concem and will be used in an effort to place an upper
boundary on the risk associated with potential exposure to a COPC. The RME EPC will be calculated as a
statistically determined estimate of exposure and is defined by the EPA as *. . . the highest exposure that
is reasonably expected to occur at a site" (EPA 1989). The RME risks will represent the benchmark for
determining whether remedial actions are necessary for the protection of human health.

EPA Region D( soil PRGs will be used to determine the potantial for exposure to the soil pathway. For
this evaluation, the maximum and RME concentrations for all constituents in soil will be sequentially
compared first to the Region D( residential PRGs and then to the industrial soil PRGs. This comparison
will allow a stepwise evaluation of two generic land use scenarios (i.e., residential and industial land use)
for subsequent risk management use. Cumulative risk associated with the soil pathway for each land use
scenario will be calculated and presented in the PRE.

For evaluation of the groundwater pathway, soil and groundwater data will be evaluated separately.
Constituents in soil will be compared to EPA Region D( (Cal-EPA modified) SSLs to denote the potential
for transfer to and exposure via groundwater. At this stage, risk associated with the soil constituents
potentially impacting the groundwater pathway will not be determined, but will be noted for subsequent
evaluation in the site-specific PRE. Corespondingly, groundwater data will be compared to the Region
D( PRGs for tap water or the California MCLs to determine the potential risk to receptors via the
groundwater pathway, assuming hypothetical potable use of this medium. The screening PRE involves
the following steps:

. Development/Refinement of a CSM

. Identification ofrelevant data sets

. Estimation of EPCs

. Calculation of screening cumulative health risks

. Evaluation of the screening PRE results

6-1
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Preliminary risk evaluations are only intended to address contaminants with complete or potentially
complete exposure pathways under current and future land use conditions. The RIGS (EPA 1989) defines
a complete or potentially complete exposure pathway as one that consists of the following four elements:
(1) a source and mechanism of chemical release; Q) a retention or transport mechanism through an
environmental medium; (3) a point of potential human contact with the contaminated medium (exposure
point); and (4) an exposure route at the exposure point. The exposure pathway is considered incomplete if
any of these elements is missing.

The human health PRE will be used to evaluate the following potentially complete exposure scenarios:

. Direct contact with contaminants in surface and subsurface soil and inhalation of contaminated dust
and VOCs by future industrial workers at Site l,

. Direct contact with contaminants in surface soil and inhalation of contaminated dust and VOCs by
futne construction workers,

. Direct contact with contaminants in grormdwater (i.e., ingestion, dermal contact, and inhalation of
VOCs) by futtre industrial workers and current/future agricultural workers.

If the site has been adequately characterized and medium-specific and cumulative RME residential and
industrial health risks are at or below an excess cancer risk (ECR) of lE-06 and an hazard index (HI) of 1,
and if there is no anticipated adverse ecological impact, then no further action will be recommended for
industrial exposure. Because no PRGs or SSLs exist for scenarios considering current and future
agricultural workers and future construction workers, a site-specific PRE will be performed for these
classes of workerso using acceptable toxicity values and exposure factors as decision criteria. If maximum
and RME EPCs for lead exceed the EPA Regron D( residential or industrial PRG (as appropriate), then a
site-specific PRE will be performed, and bloodJead models will be run to determine the potential health
effects posed by lead.

6.1.2 Site-SpecificPRE

As with the screening PRE, the RME risls will represent the benchmark for determining whether
remedial actions are necessary for the protection of human health. If the screening PRE predicts
potentially significant health risks, then a site-specific PRE will be performed to derive more realistic
(i.e., site-specific) estimates of risk. The site-specific PRE will be designed to evaluate pathways,
receptors, and exposure routes that are not accounted for in the Region D( PRGs or SSLs. Subsequent to
performing the PRE, potential revisions of the conceptual site model may warrant inclusion of receptors
(e.g., construction workers, trespassers, utility workers) or exposure routes (e.g., incidental contact with
groundwater employed for other than potable use) that were not anticipated in the formulation of the PRE.
For instance, if subsurface soil concentrations exceed SSLs or industrial soil PRGs, a site-specific PRE
may be performed for the construction worker receptor group because SSLs and PRGs do not account for
the exposure to construction workers. The site-specific PRE will differ mainly in that it will adjust only
exposure frequencies and durations for these receptors to determine site-specific risk for RMEs. This
approach will ensure that a reasonable consistent approach will be used for all receptors. If other exposure
factors warrant modification, relevant regulatory agencies will be consulted in advance.

If site groundwater is found to potentially pose an unacceptable risk to receptors evaluated in the site-
specific PRE, the investigation will be augmented with an additional phase of study followed by revision
to the risk assessments.

For detected chemicals that are both site-related and associated with excess risk such that the individual
chemical-specific risk makes a substantial contribution to the cumulative risk calculated in the PRE, the
site-specific PRE will include organic and inorganic COPCs. Organic COPCs with maximum detected
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concentrations greater than medium-specific SSLs/PRGs will be retained in the site-specific PRE. Once
organic COPCs have been identified, concenhations for inorganic constituents, i.e., metals, will be
compared against background concentrations to determine whether inorganic materials are likely site-
related. Metals with concentrations that do not exceed background levels will be flagged as potentially
naturally occurring but included in the evaluation of risk as COPCs. If the data indicate that excess risk is
associated with metals at levels that are naturally occurring, additional evaluation of the background
conditions may be required. Such an evaluation is likely to consist of confirmation that background values
are indeed represantative of naturally occurring conditions but may involve additional sampling and
analyses. Prior to conducting any additional sampling and analyses, appropriate regulatory agencies will
be consulted regarding the intended objectives and proposed approaches.

If the site has been adequately characterized and the site-specific cumulative RME health risks are at or
below an ECR of lE-06 and an HI of 1, and there is no anticipated adverse ecological impact, then no
further action will be recommended. If the site-specific cumulafive RME ECR is between 1E-06 and
1E-04, then the most cost-effective action will be recommended. If the site-specific cumulative RME
health risks slightly exceed an ECR of 1E-04 and an HI of I and there are no isolated, impacted areas
where a small removal action could adequately reduce health risks, then a baseline risk assessment will be
recommended. If the site-specific cumulative RME risk values are an order of magnitude or more above
the levels deemed applicable for remediation and a baseline risk assessment cannot refine the risk
estimates to acceptable levels, then a remedial/removal action (e.g., capping or excavation and removal of
contaminated soil) will be recommended if it does not cause an unreasonable impact to the site ecology.

6.2 ECoLoGIcAL PRE

The ecological PRE will be conducted in accordance with Federal (EPA 1997c) and Navy (DON 1999)
guidance for conducting screening ecological risk assessments. Ecological receptors such as small
mammals and birds may be exposed to soil contamination by ingestion of contaminated plants and soil.
The PRE is a two-step process. First, a conservative screening PRE (screening risk assessment [SRAI)
will be performed using conservative assumptions. Second, if necessary, a site-specific PRE (site-specific
SRA) will be performed using refined, site-specific exposure assumptions. Because SSLs or screening
PRGs do not exist for terresbial or ecological receptors they may require development from existing
information.

The SRA will be conducted in accordance with the following guidance:

. Ecological Risk Assessment Guidancefor Superfund: Process for Designing and Conducting
E c o I o gi c al Ri s k A s s e s s m ent s, lntenrn F inal ( E M G S) (EPA 1 99 7c),

. Nav! Policyfor Conducting Ecological Risk Assessments @ON 1999),

. Final Guidance: Ecological Risk Assessment and Risk Management Principles for Superfund Sites
(EPA 1999b),

. Tri-Services Procedural Guidelines for Ecological Risk Assessments (Wentsel et al. 1996).

Figure 6-4 illustrates the EPA's eight-step ecological risk assessment process for Superfrmd (EPA 1997c).
Figure 6-5 presents the Navy's cost-effective three-tiered approach to ecological risk assessment, which
combines a tiered approach with EPA's eight-step process.

The decision process for conducting a screening PRE (SRA) and a site-specific PRE (site-specific SRA),
which is Tier 1 of the Navy's ecological risk assessment approach, is presented on Figure 6-6.

6.2.1 Screening PRE

A screening PRE (or SRA) is conducted in two steps:
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Step 1, Screening-level Problem Formulation. The first step of the SRA is to determine what biological
resources are present at the sites and to evaluate existing site information. It includes, but is not limited to,
the following tasks:

. Performance of biological site reconnaissance;

. Description of ecological setting of the sites and surrounding area, listing of plants and animals, and
identification ofthreatened and endangered species and habitats ofspecial concern;

. Identification of chemicals of potential ecological concern (COPECs);

. Performance of exposure pathway analysis;

. Development of a biological CSM;

. Establishment of assessment and measurement endpoints;

. Development of soil screening concentrations for terrestrial ecological receptors.

The problem formulation component of the ecological PRE leads to one of two outcomes: 1) dismissal of
a site from further investigation if there are no site-related contaminants or significantly exposed biota; or
2) conducting a screening assessment to identiff actual or potential risks that require a response action.

Step 2, Screening-level Exposure Estimate and Risk Characterization. The second step of the SRA is
to estimate the uptake/dose and calculate preliminary risls. This step involves (1) estimating potential
exposure to site COPECs using information on exposure pathways and species natural history to model
uptake or intake (dose) of contaminants in various site media by terrestrial species; and (2) comparing the
potential exposure value to toxicological benchmark values potentially associated with adverse effects to
representative species. If the exposure value exceeds the benchmark value, then the potential exists for
adverse effects to the receptor of concern. Step 2 includes the following:

. Development of species-specific and chemical-specific exposure parameters,

. Comparison of exposure point concentrations to conservative species-specific soil screening values,

. Presentation of uncertainty analysis,

. Characteizatronofrisk.

The SRA can lead to three possible outcomes:

1. The site passes the SRA based on conservative exposure assumptions. A determination is made that
the site poses acceptable risk and shall be recommended for closure based on ecological concerns.

2. T\e site fails the SRA, and potential risks are not exteme. The site must have both complete exposure
pathways and tmacceptable risk. If the potential risks are not extreme, a refinement of the conservative
exposure assumptions may reduce the estimated risk to acceptable levels. Move to a site-specific PRE
(step 2a of the Navy three-tiered approach) and refine risk model assumptions.

3. The site fails the SRA and the potential risks are high. If it is obvious that refinement of the risk model
assumptions will not reduce the estimated risk to an acceptable level, an accelerated site remediation is
indicated.
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6.2.2 Site-specific PRE

If a site does not pass the conservative screening PRE, then a site-specific PRE (also referred to as site-
specific SRA) will be performed to determine more realistic levels of risk. The site-specific PRE focuses
on only those COPECs that are not screened out in the initial screening process. It reevaluates and refines
all assumptions to ensure that they are more realistic and applicable to the site, considering special
characteristics and biological resources at the site. Refinements may include, but are not limited to

Comparison of concenhations of inorganics to background concentrations,

Refinement of exposure assumptions,

Refinement of exposure point concentrations (use of 95 percent upper confidence limit [UCL] in
place of maximum soil concentration),

Final comparison of exposure point concentrations to screening concentrations,

Calculation of screening level risk; interpretation of adverse effects in light of uncertrainties.

If the initial refinements do not reduce the estimated risks to acceptable levels, a baseline ecological risk
assessment (BERA) should be proposed. The results of the BERA will be used to further quantiff risk
and to calculate site-specific ecological risk-based cleanup goals.
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Step 7: Risk GharacterlzaUon

Note:
SMDP s scientific management decision point

Figure 6-4: Eight-Step Ecological Risk Assessment Process for Superfund
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Notes:1) See EPA's 8-Step ERA Process for requirements for each Scientific Management Decision Point (SMDP).
2) Refinement includes but is not limited to background, bioavailability, detection frequency.
3) Risk Management is incorporated throughout the tiered approach.

Figure 6-5: Three-tiered Navy Approach to Ecological Risk Assessment
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Exit Criteria for the Screening Risk Assessment : Decision for exiting or
continuing the ecological risk assessment

1) Site passes screening risk assessment: A determination is made that the site
poses acceptable risk and shall be closed out to ecological @ncems.

2) Site fails screening risk assessment The site must have a complete
pathway and vnacrepbble risk. As a result, the site will either have an interim
cleanup or move to the second tier.

Tier 2. Baseline Ecological Risk Assessment (BERA) :
Detailed assessment of exposure and hazard to'assessment
endpoints" (ecological qualities to be protec{ed). Develop site-
specific values that are protective of the enMronment.

Step 3a: Refinement of Conservative Exposure Assumptions 2
(SRA)-- Proceed to Exit Griteria for Step 3a

Step 3b: Problem Formulation - Toxicity Evaluation;
Assessment Endpoints; Conceptual Model;
Risk Hypothesis (SMDP)

Step 4: Study Design/DQO - Lines of Evidence; Measurement
Endpoints; Work Plan and Sampling & Analysis Plan (SMDP)

Step 5: Veriftcation of Field Sampling Design (SMDP)

Step 6: Site Investigation and Data Analpis (SMDP)

Steo 7: Risk Characterization

Proceed to Exit Griteria for BERA

Exit Griteria Step 3a Refinement
1) lf reevaluation of the conservative
exposure assumptions (SRA) support
an acceptable risk determination, then
the site exits the ecological risk
assessment process.

2) lf reevaluation of the conservative
exposure assumptions (SRA) do not
support an acceptable risk
Determination, then the site continues
in the Baseline Ecological Risk
A$sessment process. Proceed to
Step 3b.

Exit Griteria Baseline Risk Assessment

1) lf the site poses acceptable risk, then no further evaluation and no
remediation from an ecological perspective is warranted.

2) lf the site poses unacceptable ecological risk and additional evaluation in the
form of remedy development and evaluation is appropriate, proceed to

Tier 3. Evaluation of Remedial Alternative (RAGs G)

a. Develop site-specific risk-based cleanup values.

b. Qualitatively evaluate risk posed lo the environment by implementation of each
altemative (short-term) impacts and estimate risk reduction provided by each (long term)
impacts; provide quantita$ve evaluation where appropriate. Weigh altemative using the
remaining CERCLA I Evaluation Criteria. Plan for monitoring and site closeout.
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Step 1: Screening
Compile existing data and

conduct site visit.

ldentify complete exposure.

Step 2: Screening

Estimate Dose.

Screening Level
Exposure
Pathway
Present?

Refine assumptions.

ldentify more accurate
exposure and toxicity

information.

Screening Level
Exceeded?
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Table A-1
CERCLA Documentation Process and RCRA x'acility Closure Comparison

CERCLA RCRA REMARKS
Draft Remedial Investigation (RI) Work
Plan

Final RI Work Plan

Closure Plan (Interim Status Facility)
o Facility Information
o Waste Description
o Soil Sampling
o Groundwater Sampling
o Analytical Methods
o Soil Removal Procedures

45-day Public Notice
Approval of Closure Plan

Application for Open Burn/Open Detonation UnrT
Pennit was submitted in June 1988.
The Closure Plan is a component of the part B
Application. Public Notice of Permit Actions and
Public Comment period applies to a Draft permit.
Process for Closure Plan approval and associated
requirements must be agleed upon between
DTSC and Navy.
RI Work Plan and RI Report will undergo BCT
review.

RI Field Work Implementation Implementation of Closure Plan
Final RI Report
Feasibility Study (FS)

Drafi Final Proposed Plan (PP)

rosFclosure flan
Drafi Permit
45 day Public Notice

I.S and PP documents will undergo BCT review.
The Drafi Final PP will also be made available

for pub I ic review/c omments.
Record of Decision (ROD)No Further
Action (I.{FA) Decision Document

Issuance of Post Closure
Permit/Cloure Certifi cation Report

I'he RQD will undergo BCT review and public
review/comments.

Remedial Design (RD)
Remedial Action (RA)
Operation and Maintenance (O&M)

Implementation of Post Closure PIan

Long Term Monitoring (LTM)
Site Close-out

P os t-C losure C ertificat ion Report

Italicized tasks will be conducted only if required.
BCT = BRAC (Base Realignment and Closure) Cleanup Team
DTSC : Departnent of Toxic Substances Control
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Facility Name:
EPA Identification No. :
Closure Plan Date:

A. FACILITY IDENTIFICATION
[22 CCR 6627 0. | 4(b)(r)l
l. Facility name
2. EPA ID number
3. Facility address
4. Mailing address
5. Contact person
6. Facility operator
7. Owner

a. Facility owner
b. Landowner

8. Preparer ofclosure plan
9. Nature of business
I 0. Environmental permits
I l.Certification

B. FACILITYLOCATION
122 CCR66270.r4.(||')(D'1
l. Size
2. Topographic map
3. Hydrogeologic conditions
4. Weather and climatic conditions

C. FACILITY DESIGN
[22 CCR.66270.14(bXl)]
l. Description of hazardous waste management units

a. Size and dimensions
b. Design capacity or throughput

I I I I I I

TABLE A-2
DEPARTMENT OF TOXIC SUBSTANCES CONTROL

TREATMENT AND STORAGE FACILITY CLOSURE PLAI\T CHECKLIST

Location
@

PartA Permit

I I I I I I I I

Comment

See Table A-l for equivalent CERCLA document

N/A

Page2-7, Section 2.6.2
Page2-7, Section 2.3.1

N/A

Phase II N Work Plan (October 2001)
Phase II N lVork Plan (October 2001)
Phase II N Work Plan (October 2001)
Phase II RI/FS Work PIan (July 1995)

(Page I of9)

Hazardous Wastes were not handled (?)
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TABLE A-2
DEPARTMENT OF TOXIC SUBSTANCES CONTROL

TREATMENT AI\D STORAGE FACILITY CLOSI'RE PLAN CHECKLIST

Location

@

N/A

I

Comment

Ancillary equipment and structures
Types of containment systems
Types of detection and monitoring systems
Planned expansions or modifications

g. Drawings
2. Tables showing the types and quantities of hazardous wastes:

a. Hazardous waste management units
b. Hazardous wastes ever handled or will be handled
c. EPA hazardous waste number/CA waste code
d. Quantities
e. Physical state
f. Principal chemical characteristics

DESCRIPTION OF }IAZARDOUS WASTE CONSTITUENTS
122 CCR 264. l l 2(bX3), 26s . I t2(b)(3)l

l. List of hazardous waste constituents

ESTIMATE AND MANAGEMENT OF MAXIMUM INVENTORY
l. Maximum inventory of hazardous wastes

[22 CCR66264.rr2(b)(3) & (4),6626s.1 12(bX3) & (4)]
a. Permitted waste capacity
b. Contaminated containment system
c. Waste generated during closure
d. Waste generation areas

2. Management of maximum inventory
a. Onsite management

(1) Treatrnent in existing permitted treafinent system
(2) Proposal to treat waste in TTU/new treatment system

b. Offsite management
(l) Waste determination
(2) Quanttty of waste shipment
(3) Offsite treatment/disposal method
(4) Distance to offsite waste management facility

c.
d.
e.
f.

N/A
N/A

N/A

N/A
N/A

N/A
N/A
N/A

D.

E.

N/A

A wide range of munitions were used in training
exercises. The constituents would be typical of
ingredients used in military ordnance.

N/A
N/A
N/A
N/A

N/A
N/A

N/A If necessary, teatment of contamination resultins
from site activities will be specified in the
Proposed Plan/ROD. See Table A-1.

N/A
N/A
N/A

(Page 2 of9)
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TABLE A-2

DEPARTMENT OF TOXIC SUBSTAI\ICES CONTROL
TREATMENT AND STORAGE FACILITY CLOSIJRE PLAI\ CHECKLIST

Location
(Page, Section, N/A)

N/A

-fI

Comment

I

(5) Waste acceptance at offsite waste management facility
(6) Generator & fransporter requirements

Land disposal restriction :
a. Applicability of LDR
b. Compliance with LDRrequirement
Changes in maximum inventory:
a. Maximum inventory increase
b. Maximum inventory reduction

F. EQUIPMENT AND STRUCTURES DECONTAMINATION
PROCEDURES
122 CCR 6 6264. I 1 2(bX4), 66264 .t7 8, 66264.t97, 6265 .t t2(b\(4),
66265.1971
l. Identification of all areas requiring decontamination
2. Decontamination procedures

G. CONFIRMATION SAMPLING PLAN FOR CONTAINMENT
STRUCTURES, BUILDINGS, AND EQUTPMENT
[22 CCR264.I l2OX5), 66265.n 2(bX5)]
l. Objectives
2. Number & locations of samples
3. Types of sampling
4. Field sampling method/procedures
5. QC samples
6. Decontamination of sampling equipment
7. Chain-of-custody procedures
8. Labeling, packaging/preservation, and transportation
9. Documentation
l0.Analvtical methods

N/A

4.

N/A

N/A

N/A
N/A

No containment strucfures were used during
training exercises at the range.

N/A
N/A
N/A
N/A
N/A
N/A

N/A

H. SOIL SAMPLING PLAN

(Page 3 of9)
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[22 CCR 66264.r r2bK4), 6626s . I r2@)(4)l
l. Objectives
2. Sampling locations and depths
3. Types of soil samples
4. Sample collection methods
5. QC samples
6. Chain-of-custody
7. Sample labeling, packaging & transportation
8. Documentation

ANALYTICAL TEST METHODS
122 CCR 66264.r r2(b)(4), 6626s .r r2(b)(4)l
l. List ofhazardous constituent ofconcern
2. EPA approved test methods
3. Other analytical test methods

GROUNDWATER SAMPLING AND MONITORING PLAN
[22 CCR 66264. I r2(bKs), 6 626 s . 1 I 2OX5)]
I . If applicable, statement indicating that the owner or operator is not

aware of any groundwater contamination at this time, and a
groundwater sampling plan will be submitted upon request by the
Deparfinent if groundwater contamination is suspected or confirmed.

K. CLOSURE PERFORMANCE STANDARDS (CLEANUP LEVELS)
[22 CCR 66264.1 | t, 6 6264. I r2(b)(4), 6626 5 . | | t, 6626 5 . I I 2 (bX4)]
l. Soil

a. Proposal to use background levels
(l) Soil sampling plan

i. Sampling area
ii. Sampling location & depth

iii. Number of samples
iv. Sampling frequency
v. Sampling methods

I I I I I I I I I

TABLE A-2
DEPARTMENT OF TOXIC SUBSTAIICES CONTROL

TREATMENT AIYD STORAGE FACILITY CLOSI]RE PLAN CHECKLIST

Location

@

I r - f

Comment

4.2.4,4.2.5

4-8, Section 4.2.

I.

J.

Page 5-l l, Table 5-2

Page 4-2, Seaion4.2.4;
Page 5-15, Table 5-3

To be developed following the completion of the
remedial investigation. See Table A-l for the
applicable CERCLA document.

Page 4-9, Section 4.2.11
Page 4-7, Section 4.2.9

@age 4 of 9)
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vi. Sampling equipment
vii. Analyticalmethods

(2) Statement indicating that cleanup standards, based on
background sampling, will be submitted to the Department
within 120 days after permit issuance or closure plan approval.

Equipment, containrnent structures, and buildings
a. Table listing cleanup level of each decontaminated equipment,

structure, or building (level should be the PQL of the analytical
method).

REMOVAL / CLEANUP PROCEDURES
122CCR66264.rr2(b)(4),6626s.rr2(b)(4),6626s.tr41
l. Procedures for soil excavation

a. Description of soil excavation equipment
b. Step-by-step procedures to be followed

(l) Surface area& depthof excavation
(2) Equipment staging area

c. Volume of soil to be excavated
d. Provisions to minimize dust generation
Offsite disposal of contaminated soil
a. Quantrty of contaminated soil shipment
b. Offsite treatnenVdisposal methods
c. Distance to offsite waste management facility
d. Waste acceptance at offsite waste management facility
e. Generator & hansporter requirements
Onsite cleanup of contaminated soil
a. Proposal to treat waste in TTU/new treafinent systems

M. CLOSURE COST ESTIMATE
[22 CCR 66264.1 42, 66265 .t 42]
l. Itemized activities

a. Cost of removaUtransportation of maximum inventory
b. Cost of heafinent/transportation of maximum inventory
c. Cost of disposaUtransportation of maximum inventory

I I I I I

TABLE A.2
DEPARTMENT OF TOXIC SUBSTAIICES CONTROL

TREATMENT AI{D STORAGE FACILITY CLOST]RE PLAI\ CHECKLIST

Location
(Page, Section, N/A)

I I I I

Comment

2. N/A

L. Removal Action/
Removal Design
Documents

See Table A-l for equivalent CERCLA document.

2.

Feasibility Study/
Proposed Plan/
Record of Decision
Documents

See Table A-l for equivalent CERCLA document.

(Page 5 of9)
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TABLE A-2
DEPARTMENT OF TOXIC SUBSTAIICES CONTROL

TREATMENT A}ID STORAGE FACILITY CLOSTJRE PLAI\I CHECKLIST

Location
@

III

d. Cost of decontamination activities
e. Sampling
f. Analysis
g. Closure certification report preparation
20 percent contingency factor
Update of cost estimate
a. Statement indicating that closure cost will be updated annually due

to inflation. Include a description of method used to calculate the
adjusted estimate.

b. Statement indicating that closure cost will be updated when changes
in facility operation or maximum inventory cause a change in the
cost estimate.

N. FINANCI,AL RESPONSIBILITY
[22 CCR 66264.143, 66264.147, 66265.t 43, 66265.1471
l. Mechanism used for financial assurance of cost estimate

a. Trust fund
b. Suretybond

(l) Guaranteeing payment into a trust frrnd
(2) Guaranteeing performance of closwe

c. Letter of credit
d. Insurance
e. Financial test and corporate guarantee
f. Alternative financial mechanism (non-RCRA units only)
g. Multiple financial mechanism
h. Financial mechanism(s) used for multiple facilities

2. Update of fmancial assurance for cost estimate
a. Statement indicating that financial assurance mechanism for cost

estimate will be updated annually due to inflation.
b. Statement indicating that financial assurance mechanism for cost

estimate will be updated whenever there is a change in facility
operations or maximum inventory.

3. Mechanism used for liability coverage for sudden accidental
occuTences

a. Trust fund

2.
a
J .

Comment

Navy is lead agency and is financially responsible
for the assessment and remediation of any impacts
caused by activities associated with the EOD
Range to the environment.

(Page 6 of9)



DEPARTMENT OF TOXIC SUBSTAITCES CONTROL
TREATMENT AIID STORAGE FACILITY CLOSTJRE PLAIT CHECKLIST

Location Adequacy

@-IYf f i t -
Comment

See Table A-l for equivalent CERCLA document.

See Table A-l for equivalent CERCLA document.

b. Suretybond
c. Letter of credit
d. Liability insurance
e. Financial test/corporate guarantee
f. Paymentbond

O. CLOSURE IMPLEMENTATION SCTMDULE
122 CCR 66264. 1 l 2(bX6) & Q\, 66264.r t3, 6626s.n 2OX6) & (7),

6626s.rr3>l
l. Expected year of final closure
2. Schedule

a. Time required for each step in the process
b. Time to close each unit
c. Total time to close facility
d. Due dates for all submittal

3. Procedures to request extension to
a. Start date ofclosure activities
b. Completion date of final closure

4. Ifappropriate, proposal andjustification for using the closed area(s)
prior to the approval ofclosure certification.

P. CLOSURE CERTIFICATION REPORT REQUIREMENTS
122 CCR 66264.1 | 5, 66265.1 | 5l
l. Statement indicating that the following documents will be maintained

at the facility until the approval ofclosure certification
a. Approved closure plan
b. Copies of the independent qualified professional engineer's field

observation reports
c. Laboratory results of samples analyzed
d. Quality assurance/quality conftol demonstrations
e. Manifests showing disposition of waste inventory
f. Miscellaneous documentation (e.g., photographs)
g. Closure certification report

(Page7 of9)



; r; 13 r D I tl r D El rl G f,tl,E .E
t_

TABLEA.2
DEPARTMENT OF TOXIC SUBSTAI\CES CONTROL

TREATMENT AI{D STORAGE FACILITY CLOSTJRE PLAN CHECKLIST

2. Statement indicating that a closure certification report will be submitted
which contains at least the following information
a. Certification by an independent registered professional
b. Supervisory personnel description
c. Summary of closure activities
d. Field engineer observations reports
e. Sampling data and analyses (i.e., sampling locations, soil boring

logs, chain-of-custody, analytical results)
f. Discussion of analytical results
g. Manifests showing disposition of waste inventory
h. Modifications to the approved closure plan (if applicable)
i. Photographs ofclosure/sampling activities

Q. HEALTH AND SAFETY PLAN
122 CCR66264.l r2(bx5), 6626s.n 2OX5)l
l. Hazard identifi cation
2. Hazndevaluation
3. Personal protective equipment
4. Environmental monitoring
5. Site work zone
6. Decontamination of worker
7. Emergency procedures

a. Names of personnel responsible for emergency action
b. Location ofnearest telephone
c. Alternative means of emergency communication
d. List of emergency services

R. SITE SECURITY
122 CCR 66264.rrz(b)(s), 6626s .r l2(bx5)l
l. Description of the security measures to be used at the facility during

partial and final closure
2. Access control which includes the following:

Location
@

= f r

Comment

Health and Safety Plan prepared for the Phase II
RI activities

Site is currently secured with appropriate
warning signs. Further CERCLA documentation
as per Table A-1, will address security measures
as required.

(Page 8 of9)
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TABLE A-2

DEPARTMENT OF TOXIC SUBSTAI\ICES COI{TROL
TREATMENT AIYD STORAGE FACILITY CLOSTJRE PLAN CHECKLIST

Location
@

r

Comment

J .

Signs with the legend "Danger Hazardous Waste Area - -
Unauthorized Personnel Keep Out" posted at each entrance to the
facility or waste management units and at other locations in
suffrcient numbers to be seen from any approach to these units
A fence completely sunounding the facility or waste management
units equipped with locked enfiances

Alternative access conhols (i.e., 24-how surveillance system)

Note:
N/A: not applicable
Oct. 2001 Phase II N Work Planprepared by Earth Tech, Inc.
July 195 Plase II N Work Planprepared by Bechtel National, Inc.

(Page 9 of9)



Appendix B
Site 1 Preliminary Soil Sampling Analytical Results
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Group I
(Pagc 1 of 3)

Preliminary Soil Sampling Analytical Results
IRP Site I - Explosive Ordnance Disposal (EOD) Range
Marlne Gorps Air Statlon (MGAS), El Toro, Callfornia
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Group I
(Pagc 3 of 3)

Preliminary Soil Sampling Analytlcal Results
IRP Site I - Explosive Ordnance Dlsposal (EOD) Range
Marine Corps Air Station (MCAS), El Toro, Callfomia

t
I
I

NOTES:

NA = Not Analyzed
R = Quallty control indicatss the data is not usable (value was reiec{ed).
J = Estimated Value
U - Not det€c{ed: Number llsted ls dotection llmit
UJ = Not deteded at stated veluei detection limit ls estimated.
mg/kg = milligrams per kilogram
pg/kg = misograms per kilogram

'LOCATION s 01HAotr01SS01
01 - Site 1
HA = Soil Sample
SS = Surface Soil Sample
01 = Location Number

I

EPA lD
LOCATION ID'

DEPTH (ft)
TYPE
DATE

L D I l I
01HA01

4
{ORMAL

LD1 17
01H404

3.5
NORMAL
12n2ES

1Dl23
01HA06

/0.5
NORMAI.

1D125
01HA07

.t.5

NOFIMAT

LDI28
01HA08

3.5

I  LD13i

H[:
12n2ES 12n2t99 12nU99 't2t23t9 12t23t59

'ARAMETER Unlt3

DIMETHYL PHTHALATE Fc/Kg 540U 530U 550U 530U 530U 540U
FIII9RANrHENE

rLg^o",3F-.XF***_**
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE

glle
lryKc

549!1.
tr_g_V_
r{9u-
540U

-5,3,0-ll
s9qq
930V
530U

:sov i.. -5-30u
*?pjlJ"53-,0*u
550U ; 530U- , - , ---  i  -  ' - - , --
550U : 530U

s3qr j 510!l
530U I 540U..^ -*"; -**--,."-
s30-u- j 2?-0":l
530U i 540U

$/K9

HEXACHLOROCYCLOPENTADIENE tffg"
$/Ks

27wu-
-9_1.9_V-.
.940u
5rt0U

?9P9
_9_3J-u_
530U
530U

2799u- : 2900"u
550U I 53oU
55oU : 530U------ - 1---  ̂ --- -.
550U 530U

?7NY :.?!W
-q991/.-"i .fl9"9"
510u- r 54oui
ssou i s4ou

l!-El*-q,"!:f "fo--F9.-FI"1lIF-
rNDEN_O{1,2,}C D)PY_RENE
ISOPHORONE

t/{,/'(o

!_Y"-"|!!rRosoDlN;ln9l-Y-LAMll-,{,F
ll:NLT3-o-,i-9*P,ll-lF'l!Yl
NAPHTHAIFIiE-
NITROBENZENE

i9419
.{{-q
w
$rxg

rqr
ifjt
919u_
540U

530U '-"--"'2

530U i
530U ;
530u i

550U j 530U
ssou I s3ou
55oU i 53oU
550U i 530U

53tU : 540U'. -------a--.-..- * --

-"9-3.P-!J"..-.i.---919!
5g0u- ; gfgu_
530U i 540U

?-El!I.Ac!:+oso"lll"EN-o_L
PHENANTHRENE

g!:(-s
$/Ko

?I00-u-
540U

?9-0_0u
530U

2l-0o_u_ j ?69.0--11....,
550U : 530U ?

2700u : 2700u
- - - ' - - - " i  - - - - - - - *

530U i 540U

?HENo!
'YRENE

rgfS
rl{l,xc

5{oll
5a0u

530U
530U

550U i 530U
s5ou- il3ou

530U : 5/t0u
CCou- ! ilou

$aw'pxrvw
1,3.$TRINITROBENZENE

sffi*ffi$w
220Uw

#f:
Bg/Kg

220U
,&DINITROBENZENE 220U 210U 220V 21OU t 210U 220U

-2,4,e-TRTNTTROTOLT.IENE
2,+DINITROTOLU--ENE
zraq"9llll1ol9luf LE
z-AMlNO.f &DINITROTOLUENE

220U 
" 

210U
zpu i z;lou
220U i 210U

.229-ll
22-0-!l
z?OU

210U I 210U
-----*---f---.-----.

21OU : 21OV
- - - - -  l ' -  - - - - " -

210U 1 210U

?2W'"
2-?9-u,.
220U

"r.919
tsc/Kg

tsCKc 22OU i 21OU
-*_*"__--_!----"*--"

22OV | 21OU--- ' ' '  - t  - - - .*"  -
220U ! 210V-ziou 

i-iiou"

??.w..
?29!- _
.??,9!.
22,ou

?J9_v_....i..?19-u;
210V I 210U
21OU i 21OU
)iioiu-1- itou

?}91
?!t
2^29:u_
220V

2.NITROTOLUEN-E
}NIT-ROTOLUENE
+AMINO.2 &DINITROTOLUENE

Hfe
r9l-.o*
r4/xc

+NITROTOLUENE vett(o 220U 210U 220V 210U i 210U 220U
H"t\4L.... .. ...
lllrBoB'ENZ-FNE
RDX

BCI$ 2?OU i 210U
zzou i 21ou
220U i 210U

?y.
22-gU
220U

210U I 210U
, r y  1 ,
210U i 210V

??-o.y
?2av_
220U

r9f9.
pe/Ko

TETRYL 220U | 210U 220U 210U :  210U 220V

L:Nrvcl6En\Cto72\Wb* Plsn.Sitol \PElim_SS.ns et26tit001
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pretiminary t",, t5rtoLil'enatytical Resu tts
IRP Site 1 - Explosive Ordnance Disposal (EOD) Range
Marine Corps Air Station (MCAS), El Toro, California

r !J, ,r I

1,1,1 -TRICHLOROETII,ANE

1, 1,2,2-TETRACHLOROETHANE

1 i! f:Tfl cHLoRoEr- !14ltF
l.I.DICHLOROETHANE

OROMETHANE

OISULFIDE
CARBON TETRACHLORIDE

CHLOROBENZENE
CHLOROETHANE

THYLBENZENE
CHLORIDE

L:Navdean\CtoT2Ntrrork Pl.n€lto | \PElim_SS.dt
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(Page 2 ot 2)

Preliminary Soil Sampling Analytical Results
IRP Site I - Explosive Ordnance Disposal (EOD) Range
Marine Corps Air Station (MCAS), El Toro, Califomia

EPA ID
LOCANON IDT

DEPTH (ft}
TYPE
DATE

1D112
0tHA02

1.5

1Dl13
01H402

4

LO1lrl
01H403

1 .5

1D115
01HA03

4

1Dl16
olHA04

1.5

LDl20
otHA05

""Hr*l12r22t$l

I

LD121
01H405

4.5

LD122

0tHA(b

1.5

NORMAL
1znus'

LDl26
01HAr07

4

lD132
01HAlO

1.5

LDlAN
01H410

1.5

1D134
0lHAt l

1.5

1D135
01HAl1

3

LDI36
01HAl2

""li^.i12m/p0l

I

1D137
o1HAl2

3.5

1D138
0tHA13

*li*1
12Besl

I

1D139
01HAl3

4
NORMAL
12t23t99

LD142
0tHAl4

1
NORMAI
12nU99

12n299 12nU99 l2nu99 12r2u99 12122t9]f, 12t2ilsg 12n!99 12n3p9 l2t23ts9 12ng9S
PARAilETER GAA ilETHOD) Unlt3

rRA!€|-].2.DrcHLono"FIilFNF
TRAN$'I,SDICHLOROPROPENE .w_

t*....

FCks 4 8U j 5.7u ! s.erJ_ , 6.::!u i r6u_

^*9y'..i-.9.,7^\1"*-i--9_.9u""i"*9,:!y.'.:_.*5":*^-
4.8U i s.zu : s.eu : 6.1U i s.6u
4.8U i 5.7U I 5.9U : 6.1U ; 5.6U* 
1s;r*T* {n;- i--;.w* 1- "e'1u " 1 

^ 
6.6u-

5 . 6 U r 5 . 4 U i 5 . 7 U
5.6u-;* s.4u- i-"s.zu- ,
5.6U | 5.4U i 5.7U l
5.6U : s.4U I s.ZU i
5.6U i 5.4U i 5.7U l

6'2!1. i
- 9.,3Y..:
*:r4!-*:
_ 6?t)._.-:

0.zu I

5.5U i 5.4U
5.su i 5.4U
5.5UJ i 5.4U
5.5U : s.ttu
5.5U i 5.4U

-0...3u-
6.2U*-6;ri*',

6.2U-n-zv '

6.1U I 5.3U-o.iu.. j  
siu

;iit--i*tuil
6.1U : 5.3U
6.tu : 5.3U

WNYL CHLORIDE tsoas
XYLENES TOTAL tsg/ro

NOTES,

NA = NotAnatyzed

R = Qualiv conbol indicates the datia is not usable (value was rcjec'ted).
J = Eslimated value

U = Not delec{ed; Number listed is detedion limit
UJ = Nol detected at stated value: det€ciion limit is $timated.
mg/kg = milligrams perkilogram

pg/kg = micrograms pefkilogram

'LOCATION = 0lHAo1/O1SSo|

01 = Sile 1

l-lA = Soil Sample

SS = Surfaco Soil Sample

01 = Localion Number

L:Newl€er\Cto72\Work Plan-Sit€ I \PElim-SS.rds



t Group lll
(Pag. 1 of 1)

Prellminary Soll Sampling Analytical Resulte
IRP Slte 1 - Explosive Ordnance Disposal (EOD) Range
Marine Corps Alr Station (MCAS), El Toro, Callfornia

l
I
t
J
t

NOTES:
NA = Not Analyeed
R - Qualily control lndlcel€s lh€ data is not usabl€ (value tvas rel6ct6d).
J = Estimatad Value
U = Not d€tec-t€d: Numb€r lbtod is dstecdon limit
UJ = Not detectod at ltated value: dctaction llmit is 63timaled.
rnglkg = milliglams Per kilogram

lrg/kg = micrograms psr kilogrem
ng/tg s nanograms psr kllogram

TLOCATION ! 01HA01rolSS0l
01 = Site 1
l-lA = Soll Sample
SS = Surface Soil Sample
01 ! Locadon Number

I
:

l
I
I
I
I
I
I
f
I 

L:Nawlean\cro72\wort( Plsn'stirl\Polin-ss xb



Group lV
(p.g. I or 3)

Prelimlnary Soll Sampllng Analytical Results
IRP Slte 1 - Explosive Ordnance Disposal (EOD) Range
Marine Gorps Alr Station (MCAS), El Toro, Gallfornia

I
I
f_
L
f

I
I
I
I
I
I
l
t
I
I
I
I
I
I
I
f
I

NE CHLORIDE
_.H[-s,
....9t.
1919
|rg/xs

L:Nawbsn\Cto72\Wort Pl.rsl€l \PEllm_SS.rs



Group lV
(prg. 2 ofg)

Prellminary Soil Sampllng Analytical Results
IRP Slte 1 - Exploslve Ordnance Disposal (EOD) Range
Marine Corps Alr Station (MCAS), El Toro, Callfornia

I
I
I-

t-

I
t
I
I
I
I
I
I
I
t
I
I
I
I
t
f

(o-cREsoL)

TROPHENOT

(M/P-CRESOL)

PHENYL ETHER

PHENYL ETHER

BUTYL PHTHALATE

PHTHALATE

I L:N.wh!n\Cto72\Wort PloFSlt€l \PE|hLSS.rs



I Group lV
(peg. 3 of g)

Prelimlnary Soll Sampllng Analytical Results
IRP Site I - Explosive Ordnance Disposal (EOD) Range

Marine Gorps Air Station (MCAS), El Toro, Galifornia

I
I
I
t
I
t
I

I
I
I
I
I
I
I

01 = Site 1

HA = Soil Sample

SS = Surfaco Soil Sample

01 = Localion Number

I

NOTES:

NA= NotAnalfzed

R = Quality conkol indicates lhe data is not useble (value was rejected).
J = Estimated Value

U = Not detecled; Numbor listed is deleclion limit
uJ = Not detected at stiated value; detedlon limlt i3 estimated.
mg/kg = milligrams per kilogram
pg/kg = microgram3 per kilogrem
ng/kg s nanograms per kllogram

L:N.wl€an\Cto72\Wort PleFsttrl\Pctim_SS,)ds
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Perchlorate concentrations are in pg/kg.
pg/kg = micrograms per kilogram

Table of Perchlorate Results in Soil

Sample Perchlorate
Surface Soil (0-l ft bss)

ss01-sso't-D0.0 <20

ss02€s01-D0.0 320
ss03-ss01-D0.0 <20

Shallow Soil {1'10 ft bss}
HAo1-SS01-D1.s <21
HAo1-SS02-D4.0 <22

HA02-SS01-D1.5 <21

..-.-....-.....-.......114-o-.s-:SS9?:P1,.9-...........................
HA04-SS01-D1.5

i <22
i---------"-'-----'

i  <21
HA04-SS02-D3.5 <21
HA05-SS01-Dl.5 <22

-*-...--.......M9-.s:SS..-0..?:P-{...t......................-...
,..._.........-.......-l!_0_*sF..-0i9.'!.t......-........*......_

HA06-SS02-D4.5
HA07-SS01-Dl.5 <21

HAOT 29

HA9-.*..9S-91:9-1....1-
HA08-SS02-D3.5

-........:!.1.9
2'10

HA09,SS01-D1.5 1
-D4.0 <22

<21

.llAL-QS99?:Pf $.................
HA11-SS01-D1.5

-*....-...-..-....H4.11.:SS9?:P3..9-..-..................-..r
.--.....*..-..-....11 1-z:-SS9l.:PL.'.9-.....................-....1

HA12-SSO2-D3.5 i
HA13-SS01-D1.5 <21

HA13-SS02-D4.0 <21

-.-.-.................iflL*SS-91.:P11....................-.... j
HA14-SSO2-D4.0 i

Subsurface Soll { > 10 ft bos)
01 MVlf202-SS01-D010 <23

--*-0J.Ml4l?-9?.SS-9-?:-o--0.?9........-.-.....-i
01MVV203-SS01-D010 i
0'tM\ 204-ss01-D010 <22

01MW20+SS06-D035 <24
01MW205-SS0't-Do't 0 <21

01MrM0s-ss05-D030 <28

01MW206-SS01-D00s <23

01MW206-SS03-D015 <25

01MW207-SS01-D005 <23

01MW207-SS03-D015 <23
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Appendix C
Laboratory Standard Operating Procedure for Analysis of

Perchlorate
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Applied P & Ch L"boratory
1 3 7 6 O  M a g n o l i a  A v e .  C h l n o  C A  9 1 7 1 O

T e l r  ( 9 O 9 )  5 g O - 1 8 2 8  F a x :  ( 0 t ) 9 )  5 O O - 1 4 9 8

Standard Operation Procedure

G-38A Determination of Perchlorate by IC (EPA 314)
Method: DPA 314.0

Fi le Name l lpcr .  soP .  v8 .  GCJ G38A-8p0.  tex
Vers ion No 8.0
Revision Dat,c 08/2000

Prepared/Revised by:

Approval:

ie ,  Ph.

QA Direcl;or

t
I
I
I
I
I
I

I

l ,abor';rt ,ory Direr:t or

A P C L - ) - O P  C - J E A :  M c l h o d r  E P A  3 l { . O  V c t .  t } . 0  U i r d . t c d  i r r  0 s / 2 { l { } 0  l ) c t c t r o i n i l i o i l  o l  | c r c h l o r l t c  t r y  l C  ( t j l , r \  J l . t )  l ) a g e :  I



a

$ 1.0 Scope and Application

1'1 This method covers the determina.l, iorr o[ '1, lrr:  perchlora.te anion usi 'g ion chrornatog-
raphy.

1.2 The matrices applicable to this rr.ret,hod are drinking rvater, surla,ce wateL, rnixed
domestic and industrial waste wa,l,els, groundwater, reagent wa,l;ers. As in EpA
300.0 (SOP G-37), Ibr soi l  samples, a wal,er leaching method is used t,o extract the
analyte to the water phase. The lca.r:hat,e is t,hen analyzed for pelchlorate.

$ 2.0 Sumnlary of Method

2.1 A f ixed volume of sarnple is introclrrccd into an ion chromatograph system. perchlo-
rate is separated and measured, rrsirrg tr sysl,em comprised of an ion chromatographic
PumP, sample injection valve, gua,r 'd r:olurnn, separa,tor column, suppressor d"ui.",
and conductivity detector.

2.2 In order to detect perchlorate at thc: lou'ppb range wit,hout samplc Jrrr-.concentration,
a high volume sample loop is userl.

$ 3.0 Interferences

3.1 Interferences can bc-:  caused by srr l rs la,rrces lv i t ,h r<:tnrr l , io l  t imes t l rat .  a 'e sir ' i lar lo
and overlap those ol ' t ,he anion of i t t tcrcsl , .  Lalgc antorrnl ,s crf  an a.rr ion ca.n i rr t ,crfere
n' i l ,h the pea. l< resoltr t , ion of an a,<l . ia<:<'rr l ,  anion. Sa.rnpl<: di lut ion arr<l  /or spi l i i lg can
be used to solve most interferencr: pr.olrlcms.

The water dip or negative peak tha.t r:lutes near and can interferc s,itI
I{owever, the perchlolate anion is rr. l .a. inecl lor a. srrff icient lerrglh of
column and elutes lree of interfercnr:r: [p6rr1 the rvater- dip.

l ] '3 l \4ethod interferences may be ca.usr:d lry cont,arninants in the reagerrl,  rvater, rea,gents,
glassware, a.nd othel sample pror:r:ssirrg apparatus that lead to discrete artifacts or
elevated baseline in a,n ion chronra.l,ogr.a.rn.

$ 4.0 Apparatus

I

I
I
t
I
I
I

I
I
I
I
I
t
I

3.2 the analysis.
t ime  in  the

complete u,ith ion chro-
conr l)r 'cr ised gasses. de-

4.1 lon chromatograph (DX-100 or DX-500) - Analyt ical system
rnatograph and al l  required accessor. ics , analyt ical columns,
tector, and comput,er ba^sed dala, a<:r;rr isit , ion sysl,em.
An ion  gua rd  co lumn:  AG-11  (D i t>n<rx )
An ion  separa to r  co l r r rnn :  AS- l l  ( l ) i o r rex )
Anion suppressor device : Aniorr rrr icromernbra,nr: suppressor'- l l  ASR.S-l. j I ,T'RA-
4mrn,  P/N 53946

o l)et,ector : OD20 Conductivity l)r. tr.<.r.or.
'1.2 ' [hc 

Di<lnex AI-450 l)at,a Chronra.l ,ogr.;r;r lr),Sol ' t ,n,a,re (V<:rsiop lt . l i ; t)  is rrsecl t6 gcner_
a.te al l"the data on instrument DX-100. ' fhc Dionex l)r:a, lcNet Dat,a Chr.omat,ogr.aph;,

a

o

o

t
A P C I , . S O P  G - 3 E A :  M c l h o d :  E P A  3 t , t . O  V c r .  6 . 0  U p d i r c d  i i l  o r i / ? ( X ) 0  l ) c t c r r A i n a t i o n  o f  t , c r c l r l o r a r c  b y  l C  ( t ) t , A  3 l a  r l )age: 2



I

4 . 3

4 . 4

software is used to generate al l  thc da.t,a on instrunrent DX-500.

Dionex Automated sampler

Conductivity IVIeter: Accumet l \4oclr: l  30, Fisher Scientif ic. At a minimum, this
meter should be capable of measut' ing matrix conductance over a range of i- i0000
pS/cm.t

I
I
I
I
I

t
I
I
I

$ 5.0 Reagents and Standards

5.1 Reagent waLer: Dist i l led or deionizr-:cl u,a.l ;er, lree of ' l ;he anions of irrterest. \ \ /ater
should contain part icles no larger [harr 0.20 microns.

5.2 Eluent solutions: 100 mM Sodium hydloxide, dissolve 4.0 g sodium hydroxide in I
liter reagent water.

5.3 Perchlorate Stock Standard Solutions, 1000 mg/L; Dissolve l.3g3l g potassium per-
chlorate in i liter reagent water.

5'4 Intermediate standard solution: dilut,e the stock standard solution to prepare a l0
mglL intermediate standard solution.
Note: Stabil i ty of standards: St,ock st,andards are st,a,ble for up t,o l2 months r 'hen
st,ored at 4 oC. The intermedial,<: sl,ock and di lutr: working st,a,ncla.rcls sSould be
prepared weekly.
Mixed Common Anion Stock Solr-rt, iorr. 25000 mglL:
Dissolve 1.0311g Sodium Chlor idr :  Na.Cl ,  0 .g24\g Sodium Sul fa . t .e  Na2So-4 and
l-10429 Sodium C'arbonate Na2OO3 irr rcagent r.r,ater l ,o a f inal r, , , l ,rnre o[ 25.0 mL.
Conduct iv i ty  I \4eter  Cal ibrat ion Sol r r l , ion,0.01N4 I (Ct , :  See SOP C, l5  Speci f ic  Con-
duct iv i ty ,  Sect ion 6.  l .

5 . 5

5 . 6

$ 6.0 Sample Collection, Preservation and storage

6.1 Sarnples should be collccted in scrrrprrlously clean containers. Do 116[
ers with strong acids or detergents bc<;a,use they leave traces of ions on
walls; these ions may interfere wit;h analysis. samples do not need
iced or stored cold in a refrigeralor but, every effort should be ta.lien
samples from tenrperature extrelrros.

6.2 Sample preservation and holding l,irnr:s for the anions are

clean cont,ain-
the container

to be sh ipped
to p lotect  the

Analyte Prcservation

as follorvs:

I{olding t . i r rrcI Perchlorate N<lr rc  rcqui red 28 days

t
I

$ 7.0 Procedure

u 7.1 Operat ion Condit ions

a,. Turn the svst'em po\,r'(rr on and sel
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t ,hc r;ontrol button on the sysl,r:rn panel to Local.
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Turn on the system nitrogen and corrfirm t,hat the pressure is between 62 Mpa (g0
psi )  and 76 MPa (110 ps i ) .

b. Make sure that suff icient volumc ol '  r: luent in [he reservoir is ava,i lable to
extended operation.

Fnsure tha[ the putnp l low ra,l ,r:  a.<l. i trst,nrr:nt, is corrcct, and t,urn on thc. prrmp.
(Eluent f lorv rate 1.50 ml/min)

Set the detcctor rangc to the app'oplia.t,e operating fange (typical ly I ps).

Sample loop volunrc: 740 pL.

Anion suppressor set,t ing to 4, using sr-r l f-regenerating mode.

A stable base l ine indicates equil ibl irrrn condit ions. Ad.just detector.offset to zero out
eluent conductivity; rvith the f iber'or rnembrane suppressor adjust, the regeneration
flow rate to maintain stabil i tv.

7.2  Ca l ib ra t ion

a. Iror each analyte o{ interest,  prcpar '<: cal ibrat ion starrdards at a.  rninimum of f ive
concentrat ion levels and a blank l11, a,161r,* a,ccurately measurecl  volumes of inter-
media[e stock standard l ,o a volumel,r ic f lask and di lut ing to volume with reagent
water.  The cal ibrat ion concentra, l , iorrs are: 0,  4,  10, 25, 50, 7b, a,nd 100 pg/L. The
correlat ion coeff ic ient (r)  must bc grea, l ,er or equal 0.995. The ini t ia l  cal ibrat ion
ver i f i ca t ion  ( lCV)  shou ld  be  w i l , t r i r r  t l r< :  *10% cont ro l  l in r i t .

b . ' l ' l re 
cal ibrat. ion crt t ' r ' t , ' tnust be r '< 'r ' i f i r '< l  orr  r :a.clr  v, 'or l<ing day, or u, l rr : rrcvel l , l r r :  a.nion

r: luent is changed. a.rrd after ever '- \ '  l0 sa,rnples. I f  t ,h<: r 'esponse or r .c l ,cr ' r t , ion t . inrc for
a.ny analyte var ies l i 'om the expe(: l r :<l  va, lues by morc than *10%, t ,he tesl ,  mtrs[  bc
repeated, using fresh cal ibrat ion st .arr t lards. I f  the results are st i l t  rnore tha.n XI07o,
a new cal ibrat ion curve must be 1>r 'e1rarecl  lb l  t l ra, t  a,nalyte.

Non-l inear respon.se can resul{ ,  u, l rr :n l ,he separa.tor columrr calraci l ,y is ex-
ceeded(overloading). The responsc o[ l,he del,ector to the sample rvhen diluted I
to I and when not diluted should bc compared. If the calculated lesponses a,re the
same, samples of this total  anionir :  concentrat ion need not be di luted.

f l  7 .3 Sample Pret reatment

a. Do not filter groundwater and wa,sl,er,r'a,l;er sarnple through 0.45 rnicr.on filters before
injection as specif iccl bv in I]PA ;]00.0. Fi l t ,rat, ion b5, 9.45 rnicrorr n, i l l  result,  in loss
of perchlorate. [Jse centrifuge to r'<-rurovr: sr:dimcnts.

l i .  The fol lowing extra.ct ion should l .rc trsed for sol id materials. Add an amount of
reagent water equal to five times t,lic weight of solid material. Norrnally, r.veigli l0
gra,trls of sample and add 50 ml, o[ r'r:agcnl, rvater. tJsing an orlrilal shal<cr. Jhu.k"
t,tre slurry at,200 II.PI\4 for 30 rnirrrr lr:s. ' l i 'a.nsfcr thc wa.l,er inl,o sgyr:ral ."r, tr i iuge
l ,ubcs a.nd t :cn l , r i l i rgc; r , t  10,000 R. l ' \ ,1  for '5  minuLcs.  ( lo l l t :c t  a .borr t  . l  -  5  rn l , . f ' * ,a ter .
l lorn the l . t rbes t ,o  t , l rc  autosamplcr .  r ' ia l .

susta in

c .

e .

f .

o
b '

d .

I
I
I
I
I
I
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n 7.4 Determinat ion o{  Matr ix  Conduct iv i ty  Threshold (MCT)

r The MCT must be determined by prr:; :aring a series of sequential ly increasing, com-
mon anion fort i f ied, reagent, wa[cl sa,rnples each conta,in a constapt pcchlor. i".on-
centrat ion.
7.4.1 Prepare a Laboratory Fort i f ir :<l l : ] lank ( l ,FB) a[ perchlorat,r: concentration o[

25pslL.
7.4.2 Prepare a series of sequential ly increasing anionic solutions, each containing

perchlorate at concentration ol '  25pglL, which also containing the individu,ai
common anions of chloride, srt l fate and carbonate, al l  included at. uniform
increasing concentrations of 200. 300, 400,500, 600,800 and l000rng/L for each
anion.

7.4.3 Measure and record the corrt lrr<:l ,a,nce of each ol ' t .hese preparcd solutiols on a
calibrated conductivity mel,r:t .  ' l 'his 

rnetel nrusl, be calibra.l ,cd as descr. ibed in
SOP G45 Specif ic Conduct, ivi l ,-r '  section 7.0 priol t ,o measuring conducLance.

7.4.4 Analyze each solution, recorrl irrg the peak a.rea to height(A/l- l)  rat io a.nd the
quantified concentration of p<:r<:lrlorate.

7'4.5 Calculate the A/l{ rat io pet' t ;ent difference(PDrt/u) between the average A/t l
ra,t io for the LIrB (AlHtrn) a.rrd l ,he average A/lJ ratios for ea.ch mixed com-
mon anion so lut ions(A l l lu  l ) r rs ing thc fo l lorv ing equat ion.

PD,t/r t  :  100 X (A/l- l  r .r7B - AlI1yf i  I  AlI l r .r .-R
7.4.6 As l ,he conducl ; iv i t .y  o f  the r r ra l r ic< ' :s  increasc,  l ,he PD1771 u ' i l l  incr .case.  ' l5e

MCT is the rtra,tr ix condut: l , ;rrr<'c whcre l"he Pl)1111 excec<ls 20%. ' l i> 
clerive

the MCT, pelform a l inear tr:gr '<:ssiorr on these dala by ploi l , ing IrD.,t/ t . tversus
the matrix conductance. ' l ' l rr:  

rcsult ing regression dat,a should 
' . , i . ,1.1 

an
12 value of >0.95. Recold l . lre "constant"( irrtercept value) ancl Llre ,,X-
coeff icient"(slope)and calcula.t,r:  t ,hr: N4C'l as fol lows,

\4CT' = (20Y0) X (X-r:ocff icicnt) * (constant)

1[  7 .5 Sample Analyses

7.5.1 l ) r ior  to  conduct ing l ,he analys is  of 'a  l ic lc l  sarnple nrat r ix ,  the con<luct ,ance of  that
nratl ix must, be nrea.sured.

7.5.1.1 If  the conductance is less tha.n t lrc MCT, [hr: sarnple can be a.pal5,2qd g,i thout
d i lu t ion.

7.5. I .2  I f  the conduct ,ance is  greater ' lha, r r  the I \4C1' ,  the matr ix  requi res c l i lu t iop pr ior
[o analysis.

7.5.I.2-1 To estimate ttte proport ion r '<:clrr irecl for thc di luI ion by divi6ing the mr:asured
matrix conduct,ance by thc \4(l ' l ' .  I l .olnd up 1o l;he next u'f tole numlter and
di lu te Ihe sarn l l le  by a propor ' l , ior r  < :c lu iva. l r : r r l .  l ,o  t , l r is  va lue.  l i i r r .cxanrp lc .  i [ ' the
r:stablished i\4(jT is 3290 p,Sf cn attcl a. sarnplc rcf lccl, ing a c1;rrr lrr<:tarrc. o15000
p,S/crn was r r l ( 'as l l t 'cd,  d i l r r t ,c  l , l r< 'sa, rn1l l< :  n , i l .h  r r :a .gcrr t ,  wa, l ,cr .  l rv  a  [a ,c lor .<>[ '2 .

I
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7.5.2 Performance of the Instrument Pr.:r l i rr.mance Check (lpc)

o IPC must be conducted with each arra,lysis batch.

7'5.2.1 Plepare a mixed common a,rr iorr solution which reflects a. conductance near
(wit 'hin*10T0) l ,hat specif iccl ;rs t,he \4CT. This solution is prepared fol low-
ing the proceclttre in sec[iorr 7.,1.2. f 'his solution contains perchlorate at a
concentration of 25p,glL.

7.5.2.2 Confirm the conductance ol t irc IPC and analyze it  as the init ial sample in
the analysis ba.tch. As the f irst, t , ier cri teria, [he value for PD11111 must, be less
Lhan 25%o before proceeding rvit,h the analysis lratch.

7.5.2.3 At the second l , ier cr i ter ia,  l ,he rneasured lecovel.y for perchlorat,e
must fall between 80% and 120%.

7'5.3 Before any samples are analyzc<l.  i l ,  s l rould be t lcmonstratecl  u, i t .h a rneLhocl
b lank(N4B) ,  tha t  t l t c  sys tcm is  I r ' r : t :  o l ' con l ,a ,n r ina . t io r r .  Va lues  o l 'N4B l , l ra t ,  exceec l
I l2 the PQL indica,l;c': a la.boraLor'.t, or rea.gent con[a,rnina[ion is prr:sr:nt.

7.5.4 Prior to analyzing any samples. { ; l r r :  INTIAL CALIBRATION CIJIICI( STAN-

IPC

DARD(ICCS) containing perchlora.l,c
Percent recovery for the ICCS nrrrst.

a [  the PQL (4.0 pglL)  must  be analyzed.
be in the range of 75-1257o and if  required,

recalibrate as described in Section 7.2.

7.5.5 I?ollowing the ICCS, Lhe LABOlt.Al lOltY CONTROL SPII(E (LCS) conraining per-
chlorate 2spglL must be analyzecl, l,lrc lecovery for LCS must be bet;u,een SS-if-Sfo.

7.5.6 [,oad and inject a f ixed amount o1' rvcl l  mixed sample. Flush in. lection loop t,hor-
ouglr ly, using eaclt t tcl sample. l is<: l l re sarnc sizr: loop for stand;r.rcls alcl sa.i lplcs.

7.5.7 I 'he rvidth of the rr l l ,ention I ime r,r ' i rr<lorv usecl to nrakr: identif icatiorrs of aclual ret,en-
t,ion time variations of standards o\/or l,he course of a, day. Three l,irnes the s[andard
deviation of a retenl,ion time ca,n lrr: rrsed to calculal,e a suggest,ecl rvinclou, size for.
each analyte. However, the exp<:r ' icrrt:<: of thc a.rralyst slrould u,r: iglr lrr:ayi l .), i1 t,he
i nterpretation of ch rorna[ograms.

7.5.8 If  the response for t,he peak excr:r:cls l ,he rvorking range of the s.1,sl,ern, di lute the
sample with an appropriate amourrl, ol'reagen[ wa.ter and reanalyze.

7.5.9 If  the result ing chromatogram fa.i ls to prodrrcc a, a.dequate resolul, ion.
f ica l , ior t  o f  speci f ic  a t t ions is  qucs l . ionablc ,  for t i f i ' l . l r r :  sample rv i t , l r  ar r
arnount of st,anda,rd a.ncl reanalyzr:<|.

apl l roJtr iate

7.5.10 CONTINUING CALIBRATION \ / | r ) l l tF ICA' I ' ION/ l lND CALIBI iA ' l t toN Vt iRl f t -
CATION (CCV/BCV) standards tnttst, be analyzed after every t,entlr f ield sample
analysis and at the end of the ana,lvsis batch. ' lhc pcrcenl recovcrv lbr perchlorate
in the CCV/BCV must  be betwcc:r r  S5- l lb%.

7.5.11 A N4atr ix  Dtrp l icate (MD) and a,  r \4a l , r ix  Spike ( l \4S)  should br :  a ,1al1,zec l  i '  each
analysis balch. Thc percent recor, 'r :r ' \ '  lbr i \4S should be between SO-tjO%, ancl the
ItPD for the'MD measurements ol '  pcrchlorate shlould be less tha.n * 15 %.

7 '5 .12 , \ r r  a , r ra lYs is  batch s l rou ld inc ludr :  no nror 'o  l ,ha. r r  20 f i r : l< l  samplcs a.n<l  rpr rs t ,  a ls .  i r rc lude
all  l t :cluiretl  ()C sattt l l lcs, wlr ich do rrol rxl lr t ,r i l rrr l ,<,. t ,o I, lrc nraximurl f ielcl sar'1l lr :  total

I
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of 20.

t l  7.6 Data Analysis and Calculations

7.6.1 Calculate concentration of each anion, in mg/L, by referring to t;he appropriat,e
cal ibrat ion curve.  A l ternat ive ly ,  whr :n the response is  shown to 6e l in .o. ,  use the
lol lowing equation:

C = l l  x l l x D

WLrere:
C : mg anionfL.
H : peak height or area.
F : response factor : concentration of standard / height (or area) of standard.
D : di lut ion factor for those samples requir ing di lut ion.
In fact, al l  data irrcluding sample corrccntrations can be generated directly by b5, the
software.

7.6.2 Report results in ug/L for water sa.nrples.
7.6.3 l l .eport results in ug/l(G for soi l  sa,rrr;r les.
7.6.4 I f  a  sample wa.s d i lu led wi t ,h  reagr : r r l ,  rvat<: r  l ,o  a concluctance b6: lou,1hc lv lC ' l ] .  the

exa,cl, rnagnil ,ude ol ' t ,his di lut ion u,i l l  a,clvcrselv irrcrr. 'r"e the PQL lr l ,  a.n c<1rri 'a. lent,
proport ion.

$ 8.0 Quality Control

t l  8.r QC l imits

a. l lefore any samples a.re analyzed,i l ,  slrould be demorrstrated wil. lr  a. rnethocl blank,
l, lral,  l ,he system is t 'r :a,sonably frec ol 'r :orr l ,a,minal, ion t;hat would irrt ,erfere rvith the
dclerminat, ion ol '  arr.v analy[es ol '  i rrt ,<:r.r:st.

b. Perform the daily or continuing ca,libration verifica.tion (CCV) bv measuring the
mid-point calibration before sample a.nalysis of every l0 samples. 

-

c. The recoveries of t lre analytes in MS and LCS shoulcl be within the control l imits.
d.  The contro l  l imi t  o f  lab contro l  sp i l<r :  is  85%-l lb%.

e.  ' fhe 
contro l  l imi t  o l 'CCV is  gb%-l l i . , 'L .

f .  ' fhr :  
contro l  l imi t  o l ' rnat r ix  sp ikc is  E( l t 'h , - l '20%.

!i  9.0 Corrective Action

o I l  the method blanli  (or instrurnr:rrt bla.nl<) indicat,<:s a result 6igher. l ,5a' NIDL,
the containers, reagents, and ana.lvl, i<:al syst,em should be careful iv 

"xamin,rcl 
and

r: lea,ned unti l  the bat: l<ground disa,lrpr:ars bclbre sa,nrples can be o.,,r i jvr". l .

I
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o II l ; l rere is no enouglr samples fol t \41) or MS, LCS/LCSD rnay bs usr.:cl for eC report.
o I1'recoveries of I \4S is outside the rtxlrr ir '<:d ra,nge, check the recoyeri<:s o1LCS, i f 'LCS

recot'eries a.l 'e reasona.ble, tnatr ix int<:r{ 'erence is suspcct; othelrvis<: re-a.nalvze the
a,ssocia,ted samplc bat,ch.

5 10.0 Record l(eeping and Storage

Al l  rarv  data, .  suc l t  as c l ta i t t  o f 'c t ts lor l r ' .  sa. r r r ; ' r lc  preparat , ion recor .<1.  l r ra l l ,s is  logbool i
and the analyt, ical dat,a, ctc, lvi l l  l r<: l icPt irr f i l r :  Ibr.a rrr inimunt ol ' l ive 5,ea,rs l .rom
t,hc date the report is sent to the r: l i<' tr l , .

5 11.0 References

Il rccoverir-:s of LCS i 'r .c outsidc l , lr<: a,cccpl,a,ble range, careful l l ,
ysis plocess and c<.rlrcct any prolr lr:rrrs l ,ha[ r.nay ha.r,r:  occurred
a.ssociated samplc l>a,t,ch.

"Determinat ion o1'  l )erchlorate b\ '  lon Chromatographl," ,
1997, State of Ca, l i fornia, Depart ,rncnt,  of  I - lea, l th Services,
Labor;r l ,ol ics l l  rancl  r .
" l )el ,crrnina.[ ion oI l )c:r 'c l r loral ,e in l )r . i r r l i i r rg Wa,t , . r '  [Jsirrg lo '
: i 1 4 . 0  l i . e v i s i o n  1 . 0  N o v . . l $ ) 9 f )
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